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PREFACE. 



I PREFACE the Second Edition with this letter, 
which appeared in the Athenaeum, February 17, 
1866 :_ 

Rain and Rivers. — In the Journal of the Geological 
Society, published in November last, Messrs. Foster and 
Topley, of the Government Geological Survey, attribute 
the denudation of the Weald Hill to ' Eain and Eivers.' 
More than this, there appears to be a strong tendency to 
the * Eain and Eiver ' theory among the young practi- 
cal geologists of the Government Survey (who have no 
theories of their own to defend), whether in England, 
Ireland, Scotland, Canada, or India. So far so good. 
Great A is accomplished ; but there is still a great B to 
be learnt. The great B is, that man and mammalia, 
that is, the most perfect creatures, may have existed on 
the land from the beginning, and before the first strata 
were formed in the sea, and consequently that Dar- 
winism and the * development ' theory are myths. The 
entire surface of the earth is covered with soil. That 
soil is rotted subsoil. Owing to atmospheric disinte- 
gration, soil is in constant formation over the entire 
surface of the earth. Owing to the erosion of * Eain 
and Eivers,' that soil is in constant movement down the 
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hill-side to the valley, and along the valley to the sea. 
The land, then, is the region of perpetual disintegra- 
tion, denudation and destruction. The sea is the region 
of perpetual deposit and conservation. And sea strata, 
when hoisted up by heat in the form of slate, sandstone, 
limestone, &c., form museums of sea life of an antiquity 
quite incomprehensible to man. But these museums 
contain sea life only ; land animals neither live nor die 
in the sea ; they live and die on the land. And where 
are the museums for the preservation of ancient land 
life ? There cannot be such a thing. The entire surface 
of the earth is perpetually vanishing, and with it the 
museums for the preservation of ancient land life. The 
most ancient museums of land life are caverns, filled-up 
lakes, and drift and alluvium — things which, speaking 
geologically, were formed yesterday, and will be gone 
to-morrow. In these modem land museums, however, 
the remains of man and mammalia are found, and they 
would be found in more ancient land museums, if such 
ancient land museums could exist. In the Oeological 
Magazine of January last, page 2, the editor tells us 
that, * Foraminifera of the present day form no less 
than 95 per cent, of the ooze covering the floor of the 
wide Atlantic ocean.' Suppose our present continents 
to be destroyed or submerged, — 

And where the Atlantic rolls wide continents shall bloom ; 

— that is, suppose that this * floor of the wide Atlantic 
ocean,' turned into slate, shall be raised up as the 
Silurian slates have been: is the geologist of after 
ages to dub this Foraminifer the Eozoon Atlan- 
ticon, and to inform his pupils that it was almost the 
sole existent animal of the period of that deposit. 
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mstead cif the place of that deposit ? That is, ikat 
from the beginning of the world up to the 19th c^ury 
inclusive, Foraminifera were the dominant race on this 
terraqueous globe ? Yet this is the argument of our 
present geologists as regards the Eozoon Canadense, the 
Oldhamia Antiqua, and the Silurian Trilobites. The 
whole aflFair is the result of the most childish confusion 
between space and time, between place and period. 
That is because in the deposit of a certain place such a 
life only existed, we set it down that in the period of 
that deposit that life only existed. Hence such errors 
ss 'The age of reptiles,' *The diluvial period, 'The 
boulder period,' The drift period,' &c. 

Gbokgb Greenwood, Col. 

Brookwood Park, Ahesford : Feb. 2, 1866. 

The doctrines advocated in this book were first 
published by me in the second edition of the 
' Tree-lifter,' Pt. m., 1853. Then in the first 
edition of ' Bain and Eivers,' 1857. In 1863 Mr, 
Jukes writes, ' This chapter had been sent to the 
printers some time before I became acquainted 
with an excellent little work called " Eain and 
Eivers," published in 1857 by Colonel George 
Greenwood, in which the atmospheric origin of all 
river valleys is advocated in the clearest and most 
convincing style. I would beg leave to recommend 
it to the perusal of all geologists.' — School Manual 
of Geology. 

The 'Eain and Eiver' theory lays the first 
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foundation stone of Geology, because it shows the 
origin of stratification ; and it lays the first foun- 
dation stone of Physical Geography, because it 
shows the difference between a hill and a valley. 
See denundation of the Weald HiU. 
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LTELLS FOUR CONTRADICTORY THEORIES OP 
FORMING VALLEYS. 

LTELL HAS RETROGRADED FROM SOUND TO UNSOUND DOCTRINES. 
LTELL^S OWN PARTICULAR THEORY OF THE FORMATION OF 
VALLEYS. ORIQIN OF ALLUVIAL PLAINS. VALLEYS FORMED 
ACCORDING TO LYELl'S THEORIES SHOULD BE BARE OF SOIL. 
VALLEYS ARE RICH IN SOIL. ACCUMULATION OF MAN's SUB- 
SISTENCE, AND THEREFORE HIS EXISTENCE GREATLY DEPENDENT 
ON ACCUMULATION OF SOIL. 

Lyell vmtes of Werner : ' When sound opinions Lyell has re- 
had thus for twenty years (fifty centuries) prevailed sound to tm- 
in Europe (the world), . . . Werner (Lyell), by trines. 
his simple dictum, caused a retrograde movement, 
and not only overturned the true theory but sub- 
stituted for it one of the most unphilosophical that 
can be well imagined.' ^ 
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In reference to the theory that valleys are 
formed by ' rain and rivers,' these words of Lyell 
are true of himself as I have altered them. There 
is, perhaps, no creed of man which, like this, can 
be traced up to the most remote antiquity, and 
traced down from the most remote antiquity to 
the present day. Lyell has himself quoted Pytha- 
goras for it, through the medium of Ovid : 

Eluvie raons est deductus in sequor. 
Quodque fiiit campus vallem decursus aquanm 
Fecit. 

But Pythagoras only enunciates the doctrine of 
Eastern antiquity; that is, of the Egyptians, the 
Chaldaeans, and the Hindoos. But since Pytha- 
goras introduced this doctrine in the West, if it 
has ever slumbered, it has been perpetually re- 
originated. Lyell shows that among the Greeks 
it was taught by Aristotle; among the Eomans 
by Strabo ; among the Saracens by Avicenna ; in 
Italy by Moro, GenereUi, and Targioni; and in 
England by Eay, Hutton, and Playfair. 
LyeU's own In Contradiction, however, to these authorities, 
SbeoiT^ tihe aucicnt and modem, — in contradiction, as I think, 

formatiaii of _ , t . -i 

vaUeys. to commou seusc, and m contradiction to three 
other theories which he himself uses, — ^Lyell has 
started a theory of his ovm in reference to the 
formation of valleys. He conceives, that as land 
has been slowly raised through the sea and above 
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it by subterranean heat, the waves and currents 
of the sea have formed the valleys. 

In the second edition of the 'Tree-lifter/ I 
answered, *That the action of waves on land 
slowly emerging from the deep should have a 
tendency to wash away soft parts and to leave 
hard parts, I can conceive ; but to attribute the 
formation of our valleys to this cause, is to sup- 
pose that the materials of all the valleys running 
from the tops of all the heights on the globe were 
originally softer than the materials of the inter- 
vening ridges ; but in almost aU cases we can see 
that this is not so, by the corresponding strata on 
the opposite sides of valleys. 

In regard to cui'rents : a current might decapi- 
tate a continent as it rose, supposing equal softness 
of materials, or it might scoop a horizontal groove 
of any size or depth, or (granting lines of hard 
intervening ridges) many grooves. But they must 
all be horizontal, and in one direction. No marine 
current could make a single channel sloping from 
a height to the sea ; still less the myriads on 
myriads of dry upper valleys which ramify in all 
directions, from all river valleys, through and to 
aU sides of the tops of all elevations, whether 
high or low. 

The sea ends every valley, but it never yet oripiofaiiu- 
began one. That is, when the rivet* has done its 

B 2 
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utmost, it is the sea which prevents the farther 
deepening of the valley. But as the denudation 
and deepening of the incUned upper parts continue, 
the lower part of the valley becomes horizontal. 
The passage of the detritus of the upper parts is 
then checked in this horizontal part, and soil ac- 
cumulates there backward up the valley. This is 
the origin of alluvial plains, which I have never 
seen an attempt to account for. They seem, by 
common consent, to be omitted in all theories of 
the formation of valleys. Alluvial plains are, 
however, frequent features over the globe, and 
most important features. Yet neither the forma- 
tion of any of them nor the present and perpetual 
daily growth of each of them, can be accounted 
for except by the principles which I advocate. 
And instead of the sea forming valleys in the 
land, valleys often form land in the sea, that is, 
deltas; and, as the sea by checking the longi- 
tudinal rush of rivers allows this deposit of land 
forward in it, the sea may thus be said to assist 
in prolonging vaUeys. 

' Bottle off the sea' and all estuaries, and their 
valleys will be deepened ; for the tidal part of each 
river will be a torrent on the brow of a mountain. 
In this case deltas and alluviums would disappear ; 
but they would not ' go with a run,' or by the 
direct action of rivers. Eivers would only cut 
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ravines through them backward from the sea, the 
rest must wait for disintegration and the wash of 
rain. The sea begins the deltas and alluviums 
and preserves them now. And in this sense the 
sea may be said to fill valleys in, instead of scoop- 
ing them out This subject will be treated in the 
last chapter. 

But besides this No. 1 theory of his own, which 
I shall call the submarine theory, Lyell freely 
adopts three other theories, each of them contra- 
dictory to his own theory, and each contradic- 
tory to the other. No. 2, a theory of Mr. 
Hopkins's that valleys are cracks formed in the 
igneous elevation of the land, and Lyell says that 
Mr. Hopkins accounts for these * by mathematical 
methods ;' I shall call this the igneous mathematical 
theory. No. 3, the erosion of their banks by rivers, 
the erosion theory ; and No. 4, the subaerial denu- 
dation from disintegration and the wash of rain, 
the subaerial theory. All these four theories Lyell 
uses, sometimes each as if it was his only theory, 
and always each as if it were consistent with the 
other three. Lideed, I think I shall show that 
a fifth and a sia^th theory for the formation of 
valleys may fairly be placed to Lyell's credit (or 
discredit?) 

Let us try if one theory will not suffice : the 
last of the four, the subaerial theory ; and if in 



6 



LYELL's four contradictory [Ch. I. 



be bare of soil. 



rich in soil. 



supporting this theory against the three first, 
arguments are sometimes used against all three 
generally, and sometimes the fight is shifted 
abmptly from one particular theory to the other, 
the blame must not be laid on the writer of this. 

Valleys formed If either of the first three theories were true ; 

th^rout erf if valleys were formed by submarine denudation, 

four of Lyeirs . , , . xi 

theories «AoM/<f either by waves or currents; or if they were 
formed by * mathematical earthquakes,' or by the 
erosion of their banks by rivers, in all these cases 
valleys ought to be more bare of soil than any other 
Valleys are parts of the earth. But they are more rich in soil 
than any other parts of the earth. 

Soil is simply rotten subsoil (mixed with vege- 
table remains). But there are particular spaces so 
steep (precipices) that even gravity or wind, in- 
dependent of the wash of rain, would never sufier 
a grain of soil to remain on them for an instant. 
Soil is not the less in perpetual formation on these 
spaces. The faces of precipices and bare rocks 
rot, and thus soil is in perpetual formation over 
the whole surface of the earth. And from the 
whole surface of the earth it is in perpetual move- 
ment, by the wash of rain to the bottom of the 
sea. This travelling rotten part of the earth is 
the only part which supports vegetable existence, 
and consequently animal existence. 

The reason why valleys are richer in soil than 
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Other parts of the earth, is, that they are the 
roads which soU travels to the sea. And the 
same cause which has excavated valleys, and 
which still denudes them — ^rain — also deposits in 
them. And valleys always hold soil as rivers 
always hold water, though the soil and the water 
are both in transitu. Directly as each valley 
lengthens, its longitudinal slope becomes gentle. 
Directly as it widens, its lateral slope becomes 
gentle. And directly as the gentleness of the 
slope of each valley is the accumulation of soil 
For as rain takes the soil from the hill-top down 
the valley to the sea, in proportion to the flatness 
of the valley will deposit of soU exceed denu- 
dation. Man's subsistence, and therefore his 

. , T , -I .1 man's sub- 

existence, depend very much on these vast accu- sistence and 
mulations of soiL And therefore (I was going existence 
to say) it is of infinite consequence to man to S^nLnt on 
know the principles on which depend the forma- of soU. 
tion, accumulation, and denudation of soil. But 
man—* poor hungry sinner '—does not wait for 
his dinner till he is shown where to get it by 
a scientific theory. He finds by practice where 
he can grow the crops which support him and his 
domestic animals. There are, however, infinite 
myriads of cases where denudation of soil may be 
retarded by man, and where accumulation of soil 
may be facihtated by him, if the true principles 
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on which these depend are understood. And so 
far the knowledge of these principles may be said 
to be of consequence to us all, quicunque terrae 
munere vescimur^ from the labourer to the throne, 
sive reges sive inopes erimus coloni. 

But besides our food^ besides producing and 
supporting the vegetable crops and animals most 
valuable to man, alluvial deposits are the maga- 
zines of the minerals most valued by man. Pla- 
tina, gold (5500/. worth has been picked up in 
one nugget), tin, diamonds, and precious stones, 
are sifted, sorted, and stored by Nature in these 
beds, during her universal operations of disin- 
tegration, denudation, and deposit. The subject, 
also, is of vital importance — the very foimdation- 
stone — in theories of geology and physical geo- 
graphy; also in engineering questions touching 
harbours and docks, the embanking of alluvial 
rivers, the reclaiming of land from the sea or 
marshes (works which place in daily jeopardy 
millions of lives), and the drainage, sewage, and 
supply of water to * the cities of the plain.' And 
last, and oh, ye gold-finders and utilitarians, not 
least, 

the boundless store 
Of charms which nature to her votary yields, 

the subject explains the origin even of these. The 
alternation of the ravine and ridge, the hUl and 
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dale, the exquisite beauty of the earth's mrface — 
of all that we see of the earth — ^the ' dread magni- 
ficence ' of the Alpine chasm, and the rich loveli- 
ness of the alluvial vale, are the everchanging 
products resulting from (start not at the bathos) 
the daily * wash of rain' 

In addition therefore, to what I published in the 
second edition of the * Tree-lifter,' I shall devote 
this treatise to what I conceive to be the errors of 
Lyell on this important subject. F.or I think that 
I can show that this illustrious writer is here not 
only contradictory to what we see in nature, but 
completely contradictory to himself throughout. 
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CHAPTEE n. 

TERRACES OF GLEN ROY, AND LAKES OF 
AUVERGNB. 

TEHHACE8 OF GLEN ROY PROVE ENORMOUS DENUDATION IN 
FORMER TIMES. . WHT SHOULD THIS DENUDATION HAVE 
CEASED NOW? LAKES OF AUVERONE FIRST FILLED WITH 
ALLUVIUM, THEN CUT INTO HILLS AND VALLEYS BY RAIN 
AND RIVERS. THIS IS CONTRARY TO THE SUBMARINE AND 
IN FAVOUR OF THE SUBAERLAL THEORY. WHY VALLEYS 
OROW WIDER AS THEY DESCEND. HILLS AND VALLEYS OF 
VOLCANIC DISTRICT OF CENTRAL FRANCE CONTRARY TO SUB- 
MARINE, AND IN FAVOUR OF THE SUBAERIAL THEORY. COM- 
PARATIVE ETERNITY OF CONES OWING TO THEIR SHAPE. 
CLIFFS ON THE SEINE NOT MARINE. 

I WILL again begin the chapter by applying Lyell's 
own words to himself : * A false theory, it is well 
known, may render us blind to the facts which 
are opposed to our prepossessions, or may con- 
ceal from us their true import when we behold 
them.' In reference to Lyell's own submarine 
theory of forming valleys, I had intended to ex- 
tract from the beginning of his * Elements,' 2nd 
edition, to the end of his ' Principles,' 7th edition, 
all passages contradicting that theory in particular, 
or each other generally. I found that I became 
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far too voluminovs. For the questions of denu- 
dation in the formation of valleys, and of deposit 
in the formation of aU strata^ alluviums, and 
driftrbeds are of such universal and constant 
occurrence and recurrence in geology, that there 
is scarcely a page in Lyell's works in which he 
will not be foimd an unwilling and unintentional 
witness against his own submarine theory, and 
in favour of the common-seme plan of forming 
valleys by ' rain and rivers.' But though I have 
thus been obliged to curtail my extracts, I have 
stUl retained my original order of operations. 




Parallel Roads of Glen Roy. 

In reference to the formation of the parallel Terraces of 

... Glen Roy prov< 

terraces of Glen Eoy, Lyell (* Elements, chap, vu.) enormous 

\ n 1 denudation in 

concurs in these words with ' Dr. M'Culloch, former times. 
Sir T. P. Lauder, Mr. Darwin, and Mr. Agassiz. 
There is one point, however, on which all are 
agreed, namely, that these shelves are ancient 
beaches, or littoral formations, accumulated roimd 
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the edges of one or more sheets of water, which 
once stood at the level, first of the highest shel^ 
and successively at the height of the two others. 
It is well known that, wherever a lake or Jurrd exists 
surrounded by steep mountains^ subject to disinte- 
gration by frost or the action of torrents, some loose 
matter is washed down annually, especially during 
the melting of snow, and a check is given to the 
descent of the detritus at the point where it 
reaches the waters of the lake/ 

Now here is a denudation not longitudinal, or, 
as Lyell has just said, from ' the action of torrents,' 
or, as Professor Sedgwick would say, * acting on 
lines,' but lateral. It is a denudation of an enor- 
mous breadth of hill-5i(fe. For, as Lyell says, 
these terraces extend ' over a space of many 
leagues in length,' and ' they are from ten to sixty 
feet broad/ 

And it is not, as Lyell has said, that ' a check is 
given to the descent of the detritus at the point 
where it reaches the waters of the lake,' but that 
all denudation ceases there. Subaqueous regions 
are indeed the regions of deposit, as subaerial 
regions are the regions of denudation. But deposit 
takes place at the bottom, not at the top of water ; 
and these terraces are not formed by the accimiu- 
lation of deposit, but by the absence of denudation 
compared with the parts above them. The 
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' detritus,' from the denudation instead of being 

arrested ' at the point where it reached the waters • 

of the lake, went to the bottom of the lake, 

and has long since been cleared out of the valley 

by the same power which brought it in to the 

valley — rain. 

If these philosophers are all agreed (and who why should 

^ , . thisdenuda- 

will disagree with them?) that this enormous tionhave 

^ , , ceased now ? 

denudation of the hill-sides and tops took place in 
former days, should they not give us some reason 
why it should have ceased in these days ? 

This was so printed in 1857, but since that time 
the once sane Lyell has gone into all the insanities 
of glacialism ; and he now requires ' ice-dams,' to 
turn the water back the wrong way, over the 
water-partings or so called cols I And since that 
time I have had the pleasure on the 18th Septem- 
ber, 1863, to walk up Glen Eoy, and I published 
the following in the Athenseum. ' I think that 
these terraces are not the remains of shores of any 
kind, either sea-shores or lake-shores. They are 
the remains of ' patches of alluvial plains.' Years 
ago (' Eain and Eivers,' page 4 of this edition), 
I described at length the birth, life, and death of 
these transitory alluvial plains. But I was not till 
now aware of their disposition to set up their own 
gravestones. Shortly, these aUuvial patches come 
and go thus. Every barrier of hard rock which 
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crosses the bed of a river or valley becomes a 
• negative key to the depth of the river and valley 

above the barrier. Thus deep shalt thou go and 
no deeper. But as denudation is ever at work, 
the bed of the river and of the valley above the 
barrier become horizontal at the same level as the 
barrier. The flood waters are checked at the 
barrier, overflow the horizontal plain, and form an 
alluvial patch. The barrier sinks from erosion. 
The alluvial patch is no longer overflowed. The 
river is confined between walls of its own building. 
It sets to work to tear them down. It carries ofi* 
the alluvial patch which it had deposited till it 
leaves only two terraces against the hill-sides. 
Having cleared a horizontal plain below the level 
of these terraces and at the new level of the barrier, 
the river again floods over and begins a new allu- 
vial patch below the two parallel terraces. We 
only want eyes to see that parallel terraces are 
being formed in this way, at this instant, along the 
beds of Glen Eoy and Glen Spean, and these 
recent terraces are composed of the same materials 
as the ancient ones. In Lyell's elements two of 
these lower terraces by the river side are actually 
delineated. But I was thoroughly astonished at 
the multiplicity of terraces with which the hill- 
sides are scored. From Sir T. Dick Lauder's draw- 
ing, and Mr. Jamieson's map given in Lyell*s 
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' Antiquity of Man,' one would suppose that there 
were at most three terraces. So that one must 
imagine the valley to have been emptied of water 
or hollowed out of the land at three swoops— at a 
hop, a step, and a jump. Whereas the name of 
the terraces is legion. Looking from the inn door 
at Eoy-bridge on your right is a very broad 
terrace on which stands the farm of Achderrig. 
Follow the road towards Bohinnie along the side 
of this terrace, you will find it cut into several 
minor terraces, each with its corresponding terrace 
on the other side of the valley. As you walk up 
Glen Eoy you are always accompanied by from 
five to ten terraces ever b^inning, ever-ceasing. 
They are in every stage of existence and of vanish- 
ment. In some places it may happen that on one 
side of the valley the terrace is only faintly 
delineated, or perhaps obliterated, while on the 
opposite side there is a large patch of alluvial plain 
still left. That no writer should have mentioned 
the multiplicity of these terraces, is to me wholly 
unaccountable. For it is the ' open sesame ' of the 
secret of the formation of the terraces, besides 
showing the extreme gradualness of the erosion 
and formation of the valley. If any one wishes 
to see the causes which formed our valleys still 
hard at their work, let him visit Glen Eoy and 
Glen Spearu I do not doubt that terraced alluvial 



16 



TERRACES OF GLEN ROY 



[Ch. n. 



patches are very general affairs, and that indica- 
tions of them, more or less clear, will be found in 
all river valleys which have rapids or gorges.' 

Any one may make ' parallel terraces,' for him- 
self in the road-side gutter. Dam the run of rain ; 
a pool will form above the dam. Every rain will 
deposit on the bed of the pool, till the flat alluvium 
rises to the height of the dam. Take away the 
dam. The run of rain cuts through the alluvium 
which it has deposited, and runs between two 
parallel terraces till they vanish by denudation. 
This is the whole secret of the terraces of Glen 
Eoy or of any other valley or river. Neither ' ice- 
dam,' nor ' glacial epoch,' nor sea-shore, nor lake 
is required. Dr. Adams found such deposits at 
the second cataracts of the Nile, 130 feet above 
its present bed. The principle of the formation of 
the bluffs of the Mississippi, the loess of the Ehine 
and Danube, the terraces of the Somme, &c., may 
be exactly shown in the wayside puddle. 

But from the above and from what follows, one 
would think that Lyell supposes denudation of hills 
only to go on in the neighbourhood of sheets of 
water and lakes, that is, ' wherever a lake or fiord 
exists ; ' and that, when the sheets of water have 
vanished, or the lakes have been filled up, the 
Lake of Au- denudation ceases. For he describes (' Elements,' 

vepgne first • \ i /»n. t* 

fiUed with ai- Chapter XVI.) the fiUmg up of the enormous anaent 
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lakes of Auvergne by the denudation and deposit luWum, then 

. - . cut into hills 

from the wash of ram. But he neglects to mter and valleys by 

. rainandrivers. 

that the same denudation must still go on there^ 
and deposit from that denudation somewhere ; and 
that this denudation of land and deposit in water 
must pervade the entire terraqueous globe. 

Page 362, he writes : ' Before entering on any 
details, I may observe, that the study of this region, 
and of the others above alluded to, possesses a 
peculiar interest, very distinct in kind from that 
derivable from the investigation either of the 
Parisian or English tertiary strata.' 

{One cause of 'peculiar interest' is, that the 
deposits have been inland ; that is, by comparison, 
on land, and therefore contain the fossils of the 
animals which inhabited the land.) 

'For we are presented in Auvergne with the 
evidence of a series of events of astonishing mag- 
nitude and grandeur, by which the original form 
and features of the country have been greatly 
changed, yet never so far obliterated but that they 
may still, in part at least, be restored in imagina- 
tion. Great lakes have disappeared ; lofty moun- 
tains have been formed by the reiterated emission 
of lava, preceded and followed by showers of 
sand and scoriae ; deep valleys have been subse- 
qumtly furrowed out through masses of lacustrine 
and volcanic origin. At a still later date, new 

c 
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cones have been thrown up in these valleys ; 
new lakes have been formed by the damming up 
of rivers, and more than one creation of quad- 
rupeds^ birds^ and plants have followed in suc- 
cession ; yet the region has preserved from first to 
last its geographical identity ; and we can still re- 
call to our thoughts its external condition and phy- 
sical structure before these wonderful vicissitudes 
began, or while a part only of the whole had 
been completed. There was first a period when 
the spacious lakes, of which we still may trace the 
boundaries, lay at the foot of mountains of mode- 
rate elevation, unbroken by the bold peaks and 
precipices of Mont d'Or, and unadorned by the 
picturesque outline of the Puy de D6me, or of 
the volcanic cones and craters now covering the 
granitic platform. During this earlier scene of 
repose, deltas were slowly formed ; beds of marl 
and sand several hundred feet thick deposited; 
siliceous and calcareous rocks precipitated from 
the waters of mineral springs ; shells and insects 
imbedded, together with the remains of the cro- 
codile and tortoise, the eggs and bones of water- 
birds, and the skeletons of quadrupeds^ some 
of them belonging to the same genera as those 
entombed in the gypsum of Paris. To this 
tranquil condition of the surface succeeded the 
era of volcanic eruptions, when the lakes were 

c 2 
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drained and when the fertility of the mountainous 
district was probably enhanced by the igneous 
matter ejected from below, and poured down 
upon the more sterile granite. During these 
changes which appear to have taken place in, the 
miocene epoch, the mastodon^ rhinoceros^ elephant^ 
tapir ^ hippopotamus^ together with the ox^ various 
kind of deer, the bear, hycena, and many beasts of 
prey, ranged the forest, or pastured on the plain, 
and were occasionally overtaken by a fall of 
burning cinders, or buried in flows of mud, such 
as accompany volcanic eruptions. Lastly, these 
quadrupeds became extinct, and gave place to the 
existing creation. There are no signs during the 
whole time required for this series of events of the 
sea having intervened, nor of any denudation 
which may not have been accomplished by currents 
in the different lakes, or by rivers and floods 
accompanying repeated earthquakes, during which 
the levels of the district have in some places 
been materially modified, and perhaps the whole 
upraised relatively to the surrounding parts of 
France.' 

Notwithstanding that 'there are no signs of 
the sea having intervened,' Lyell says that these 
* lacustrine strata, which must have filled a hollow, 
have been denuded and shaped out into hills and 
valleys on the site of the ancient lakes.' 
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Here Lyell is not only in direct contradiction This is con- 
trary to the 

to his submarine theory of the formation of valleys, submarine and 

, in favour of 

but also to his anti-catastrophe system, and his thesubaenai 
' causes now in operation ' system ; and observe 
how he changes from one agent to the other. 
* During the earlier scenes of repose ' he fills 
his lakes with deposits, and his deposits with 
fossils, by ' causes now in operation/ But when 
volcanoes come on the scene to fill the lakes 
with deposits, he calls in ' currents in the different 
lakes, and floods accompanying repeated earth- 
quakes though, as we shall see hereafter, 
active volcanoes are safety-valves against earth- 
quakes. His very fossils are now entombed by 
fire instead of water; that is, when they are 
' occasionally overtaken by a fall of burning 
cinders, or buried in flows of mud, such as ac- 
company volcanic eruptions.' Then, to drain 
the lakes, he darkly refers to Hhe era of vol- 
canic eruptions when the lakes were drained.' 
But a little after he says : * The subterranean 
movements may then have continued until they 
altered the relative levels of the country, and 
caused the waters of the lakes to be drained off, 
and farther accumulation of regular freshwater 
strata to cease.' But he forgets that he had 
already dammed the water out of the lakes by 
sediment ; and with regard to ' the relative levels 
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of the country/ the Loire and the Allier still 
run through the deposits where the lakes were^ 
qua Troja fuit, with doubtless no farther altera- 
tion of level than the enormous one produced 
by these rivers themselves and rain. But for 
the shaping of these deposits 'into hills and 
valleys ' after ' the lakes were drained/ Lyell 
gives no reason at all. 

But grant subaerial denudation and deposit, 
and the filling in of the lakes with drift and 
alluvium, the storing these with fossils of land 
animals, and the cutting of valleys through the 
deposits, are aU matters of course and plane 
sailing. The wash of rain and rivers first fiU 
the ancient lakes with drift and alluvium, and 
the same floods which form the drift store it 
whyvaiieyB With land aiiimals. But while this was doing, 
they descend, and ever since it was accomplished, rain and 
rivers have been eroding the dams or barriers 
which originally formed the lakes. And as these 
barriers were gradually worn away, channels 
were cut longitudinally through the deposits 
which filled the lakes. Then come disintegration 
and the lateral wash of rain to widen these chan- 
nels into valleys. And the lower parts of these 
valleys, speaking longitudinally, and the higher 
parts, speaking laterally, being gradually and in 
succession earlier exposed to these wasting causes, 
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supposing equal hardness of material^ disappear 
earlier. This is the cause of the increasing width 
of valleys as they descend ; and the very excep- 
tion proves the rule. For the different parts of 
the same valley are invariably wide directly as the 
softness of those parts, and narrow directly as their 
hardness. This would not be the case if valleys 
were igneous cracks. 

These causes are as hard at work now as ever 
they were. And in future ages rain and rivers 
wiQ abstract from these valleys or ancient lakes 
every particle which in former ages they deposited 
there. This would not be the case if the Adriatic 
or any arm of the sea were filled up, because 
the sea would keep the mouths of the rivers at 
one level, and prevent them cutting channels 
through their own deposits. 

Many people consider a valley to be like a tea- 
cup, or the happy valley of Basselas,* without an 
outlet. But valleys are like inclined troughs, open 
at the lower end. A valley is, in my opinion, a 
water-slope or a system of water-slopes, converging 
to one outlet at the sea. In the case of cups or 
crevices without outlets, formed in the original 
elevation of the land, rain instantly begins to 

* This was a mistake of mine in the first edition, the great 
Dr. Johnson contrived an outlet for the water of the Happy 
VaUey. 
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fill them with water and alluvium. Should either 
of these reach the lowest part of the brim, rain 
erodes that brim, makes an outlet, and proceeds to 
let off the water, or to clear out the alluvium 
which it has before deposited. This holds true 
from the largest of the American lakes (for rivers 
are subterranean rain, that is, rain reappearing) 
to the smallest puddle on a road. 

In the first announcement in the papers of the 
great exploit of the indomitable explorer Captain 
Speke, it was stated on the authority of natives, 
that the Lake Nyanza had more than one outlet. 
I ventured to suggest that the native infonnation 
would be found incorrect : and started the princi- 
ple that owing to the erosion of the barrier or dam, 
a lake can only have one outlet. The principle 
was much discussed, and two lakes. Black Loch 
in Dumfries, and Loch Davie in Arran, were 
pointed to as having two outlets. I visited both, 
and reported that, me judice, each had only one 
outlet. 

As might be expected, the ancient alluviums 
formed in hollows on dry land are the grand 
museums of the remains of land animals, as 
strata deposited in the sea, though equally by 
the wash of rain from the land, are of the marine 
creation. I would here call attention to these 
fact^, which I shall allude to again in the eighth 
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and thirteenth chapters ; and to the fact also shown 
h^re, that the very micseums of land fossils are 
transitory^ hable to be destroyed by the very 
agent which built them — the wash of rain. And 
because land animals are only found in numbers 
in recent land deposits, it is a mistake to argue 
that they did not exist during the period of the 
deposit of the most ancient marine strata. 

The whole of the thirty-first chapter of the hoib and yai- 

leys of volcanic 

* Elements ' seems written to disprove Lyell's own district of cen- 

tral France, 

theory of the suhmarine formation of valleys, and contrary to 

submarine and 

to prove that they are formed by the subaerial in favour of 

subaerial 

denudation of rain and rivers. The following are theory, 
extracts : — 

With regard to the Plomb du Cantal, which 
is a volcanic 'mountain several thousand feet in 
height,' and which has never been under the sea, 
and therefore should have no valleys: 'Valleys 
radiate in all directions from the natural heights 
of the mountain, increasing in size as they recede 
from those heights. Those of the Cer and Jour- 
danne, which are more than twenty miles in 
length, are of great depth, and lay open the 
geological structure of the mountain.' 

Speaking generally, he says : ' The lavas may 
often be traced from the crater to the nearest 
valley, where they usurp the channel of the 
river, which has frequently excavated a deep 
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ravine through the basalt. We have thus an 
opportunity of contrastmg the enormous degra- 
dation which the solid and massive rock has 
suffered by aqueous erosion, and the integrity 
of the cone of sand and ashes, which has in the 
meantime remained uninjured on the neighbour- 
ing platform, where it was placed beyond the 
reach of the power of running water.' 

With regard to the Puy de C6me, a stream of 
lava fills ' the ancient river-channel for the dis- 
tance of more than a mile. The Sioule, thus 
dispossessed of its bed, has worked out a fresh 
one between the lava and the granite of its 
western bank ; and the excavation has disclosed 
in one spot a wall of columnar basalt about fifty 
feet high. The excavation of the ravine is still 
in progress, every winter some columns of basalt 
being undermined and carried down the channel 
of the river, and, in the course of a few miles, 
rolled to sand and pebbles. Meanwhile, the 
cone of C6me remains stationary, its loose ma- 
terials being protected by a dense vegetation, 
and the hill standing on a ridge not commanded 
by any higher ground whence floods of rain- 
water may descend. At another point, farther 
down the course of the Sioule,' 'the river has 
excavated a ravine through lava and subjacent 
gneiss to the depth of four hundred feet. On 
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the upper part of the precipice forming the left 
side of this ravine, we see a great mass of black 
and red scoriaceous lava ; below this a thin bed 
of gravel, evidently an ancient river-bed, now at 
an elevation of fifty feet above the channel of 
the Sioule. The gravel again rests upon gneiss, 
which has been eroded to the depth of fifty feet. 
It it quite evident in this case, that while the 
basalt was gradually undermined and carried 
away by the force of running water, the cone 
whence the lava issued escaped destruction be- 
cause it stood upon a platform of gneiss several 
hundred feet above the level of the vall^ in 
which the force of running water was exerted^ 
The brim of the crater of the Puy de Pariou, 
near Clermont, is so sharp, and has been so little 
blunted by time, that it scarcely affords room to 
stand on. This and other cones, in an equally 
remarkable state of integrity, have stood, I con- 
ceive, uninjured, not in spite of their loose porous 
nature, as might at first be naturally supposed, 
but in consequence of it. No rills can collect 
where all the rain is instantly absorbed by the 
gand and scoriae.' 

LyeU here acknowledges the denuding power comparative 
of rain where it can collect in . rills. But the ^^B%^mg 

^ , . • ^ 1 *o shape, 

porousness of volcamc cones is not the sole reason, 
nor even the main reason, why rain cannot col- 
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lect on them. Their shape is the main reason. 
I endeavoured to show this in the second edition 
of the ' Tree-Ufter.' I will give one more homely 
illustration of the theory here. 

Suppose a building five yards square, with a 
roof like a shed, spouted. All the rain falls into 
five yards of spouting. Shape the roof like a 
gable, the same shed of rain is dispersed over ten 
yards of spouting. Shape the roof like a four- 
sided pyramid, the same shed of rain is dispersed 
over twenty yards of spouting instead of five. 

But cones and cairns have still greater power 
to disperse rain rills than flat-sided pyramids. 
And it is to their shape mainly that volcanic 
cones owe their comparative eternity. Com- 
paratively eternal also is the truncation of their 
shape ; for this must remain till they are de- 
nuded below the bottom of the crater — in many 
cases many hundred feet — ^they wiU then assume 
the point and appearance of a simple cone of 
denudation. While this denudation of the crater 
is going on, supposing equal hardness of material, 
the rim should remain sharp to the last, as LyeU 
describes many. 

How beautifully distinct at any distance is this 
form of the children of igneous up-throw, whose 
very uniformity makes variety amid forms result- 
ing from aqueous down-pour. But to aqueous 
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down-pour myriads of them have yielded, and 
are yielding, and comparative eternity is the most 
perennial claim which can be made to aught 
existing on a globe, the very being of every 
department of which, organic or inorganic, is 
dependent on perpetual change ; that is, on per- 
petual disintegration and reproduction. 

In fact the tendency of disintegration and the 
wash of rain is to form cones out of single hills, 
and ridges out of chains of hills, with projecting 
spurs, each spur being itself a ridge ending 
in a half cone ; and even these ridges are so 
studded with cones as to have a serrated or 
saw-like outline, and to have earned the modem 
Spanish, Portuguese, and Italian name of sierra 
or serra, and to have originated the Latin ex- 
pression of per juga montium, the very name of 
hiUs being taken from the yoA^-hke appearance 
of contiguous cones. And in this sense, rain 
may be said to form hilh as weU as vaUeys. 
For this reason, though as Sir Humphry Davy 
finely remarks, no work of a mortal can be im- 
mortal, those works of man which approach 
nearest to immortality are cones, — the pyramid, 
the tumulus, and the cairn. Why do the im- 
ber edax and the fiiga temporum pass with so 
light a touch over these? Because they begin 
with a form which others end in, — a form which 
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is not deformed even by disintegration and the 
wash of rain. 

Cones are the squares into which nature 
throws solids to resist the rush of aqueous 
down-pour. Bain, agglomerated in a steep 
hollow is Napoleon's condensed column of at- 
tack, irresistible save to the Iron Duke. 
Cliffs on the The prccipiccs and columns of chalk which 
marine. staud out abruptly from the sloping banks of 
the Seine in Normandy, which Lyell considers 
as remnants from the surrounding denudation 
of the sea, exist only, because being harder than 
the neighbouring chalk, they have yielded more 
slowly to atmospheric disintegration and the 
wash of rain. Their comparative hardness is 
probably owing to the effect of the infiltration 
of water of petrifying power. Nature is a 
great chemist, and always at work. Air and 
water together are her great disintegraters, 
neither of them singly. In dry air alone perish- 
able materials will remain unaltered for cen- 
turies, nay, thousands of years ; and under water 
wood will retain the sharp edges of the car- 
penter's work for ages after the upper parts 
have been turned to powder under the action of 
the two powers. And it is astonishing to what 
a depth below the surface these two powers to- 
gether will alter even the hardest rocks. They 
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decay into soft mud, earth, clay, or sand. This 
happens on the surface. We see it and believe 
it Some of us are rather hard of behef that 
these soft substances should become hard again 
under the surface ; that is, unless melted by heat 
or at least baked by heat like a brick. Yet the 
transformation of the soft into the hard without 
heat goes on under our eyes in nature and art 
daily. In art stucco, concrete, cement, plaster, 
and mortar, are daily formed. In nature petri- 
fying springs turn the softest materials to the 
hardest in a few hours. Many springs deposit 
pure flint or limestone. The enormous areas 
over which water impregnated with iron has 
acted as a cement may be seen by the red and 
yeUow colouring of strata. Place a piece of 
iron in sand exposed to the elements, and it 
forms a mass of stone. By the action of heat 
the purest looking water daily encrusts our ket- 
tles and cauldrons with intensely hard stone. 

But though Lyell describes these rocks as 
having * a crystalline texture like marble,' he also 
describes them as being, even at this moment, 
suffering decay and disintegration, and as exhibit- 
ing *a white powdery surface,' and again as 
being *in a state of slow decomposition, either 
exfoliating or being covered with powder, like 
the chalk cliffs on the English coast.' 
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To account for the rarity of these so-called 
marine inland cliffs, and for their intermittent 
character, Lyell says, 'secondly, that precipitous 
rocks have often decomposed and crumbled 
down; and thirdly, Uhat many terraces and 
small cliffs may now lay concealed beneath a 
talus of detrital matter.' 

Here we get subaerial denudation and its 
effects. And this is the true history of all de- 
nudation. These taluses are of very constant 
occurrence, as I stated in the second edition of 
the ' Tree-lifter,' and may be shown where they 
do occur, because they are unstratified. But 
what formed them but subaerial denudation? 
Or in plain English, the decay of the faces 
of the precipices, or ' the run of the hills,' above 
them, or both. 

In general the philosophic and the unphilo- 
sophic are terribly put out by the powers here 
claimed for ' the wash of rain.' Yet when the 
word ' flood ' is used, they Avill allow you to wash 
away articles of any size or description, natural 
or artificial. A flood however, is simply the 
effect of rain, as ' the flood ' was the same. 

K only one year'« rain could remain where it 
fell, the surface of the whole terraqueous globe 
would be covered a yard deep with fresh water. 
Is this so small a cause as to produce no effect ? 
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CHAPTER in 

DENUNDATION OF WEALD BUNS THBOUGH RIDGES 
WITHOUT PONDING. 

THE WEALD ORIQIKALLT COVERED WITH TERTIART STRATA. TER- 
TIARY STRATA ORIOIKALLT UNITED THE BASINS OF LONDON, 
PARIS, AND HAMPSHIRE. THE WEALD VALLEYj NO VaLLET, 

but a hill. and its denudation passes to two 8sa8 by 
numerous distinct trunk valleys. these valleys were 
made by rain and rivers, not by the sea, nor by 'ma- 
thematical earthquakes.' the sea is eroding the coast 
of sussex. yet the rivers are fillinq their estuaries, 
the gradient of a valley is never permanent in any 
part. how rivers run through ridges of hills even 
without ponding. the * weald valley* may become the 
'oolitic valley.' mantell's ^diluvial' valley, the axial 
valley of the bother. romney marsh the delta of the 
rother. embankment of new land still goes on. only 
mud goes out to sea. the chalk flints which covered 
the weald hill. the itchen once rose on the weald 
hill. the water slope of the arun is still robbing 
the waterslope of the itchen. romney and hythe once 
cinque ports. they now bear sheep not ships. 

To denude the Weald, Lyell uses his own 
submarine theory, but not alone. Fiat mixtura. 
He adds a quantum sufficit of the mathematical 
earthquake system of Messrs. Martin and Hop- 
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kins. Later in the day, in Calabria, we shall 
find the dose of earthquake made up with aqua 
pura that is, with ' running water,' or the 
erosion theory. 

In the original elevation of the Weald dis- 
trict, the igneous action was strongest from 
east to west along the centre of the yellow 
Hastings sand. No. 5, where 'Forest Bange' is 
marked in the map ; so that it formed there 
what is called an anticlinal line or axis ; that is, 
the beds or strata were raised highest along the 
ridge, and inclined or dipped^ like a bam roof, 
both ways, to the north and south, while they 
stretched to the east and west. The conven- 
tional term ' line of strike ' is a bad translation 
by sound instead of by sense, from the German 
streichen, and means line of stretch. 

The hps of the light blue Weald day, No. 4, 
originally joined over this ridge of the Hastings 
sand ; those of the green lower greensand. 
No. 3, over the Weald clay ; those of the dark- 
blue gault. No. 2, over the lower greensand ; 
and those of the hght coloured chalk and upper 
greensand. No. 1, over the gault. 

Lyell thinks that the pink tertiary strata did 
not join over the chalk, because they may have 
been deposited from his favourite marine de- 
nudation after the chalk was raised. He writes : 
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' This idea receives some countenance from the 
fact of the tertiary strata, at their junction with 
the chalk and the London and Hampshire basins, 
often consisting of dense beds of s%nd and shingle, 
as the Addington hills, near Croydon. They 
also contain occasionally fresh-water shells, and 
the remains of land animals and plants, which 
indicate the former presence of land at no great 
distance, some part of which may have occupied 
the centre of the Weald.' The very facts which 
Lyell here adduces to prove these beds to be 
the result of his favourite submarine denudation, 
I think prove them to be beds of drift, deposited 
on dry land^ from svhaerial denudation, that is, 
the wash of rain. 

This subject, under the head of drift and 
alluvium, will be considered in the fourteenth 
chapter. But as mistakes are constantly made 
between drift, alluvium, and tertiary strata, and 
as it is perhaps impossible strictly to distinguish 
between them, I will state here the sense to 
which I shall endeavour to confine myself when 
I use the words. Drift is coarser alluvium, 
driven along the surface by strong floods, and 
deposited on land^ or left in valleys, where the 
finer materials have been washed away, in both 
cases unstratified. Alluvium is finer drift, par- 
tially stratified, deposited on land^ from materials 

D 2 
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held in suspension by water running or standing 
for a time. The deposits of alluvial plains are 
alluvium, though enormous quantities of drift 
may be mingled with them. Tertiary strata are 
deposits from water in water; but so are all 
new alluviums in the sea and in lakes. Nay, 
in lakes the deposits near the shores partake 
very much of the character of drift, beyond this 
of alluvium, and in the centre they are perfectly 
stratified. Where are we to draw the line in 
these cases? and especially where are we to 
draw the line between new alluvium in the sea 
and tertiary strata? There is, however, a clear 
line between deposits on land and deposits in 
water; and to deposits on land I confine the 
words drift and alluvium. The enormous beds 
of drift and alluvium deposited on land, con- 
tiguous to river-courses, and resulting from the 
formation of valleys, &c., are constantly quoted 
as tertiary strata. 

I contend, however, that the Hps of the pink 
tertiary strata must have joined over the chalk, 
making these strata of the London basin and the 
Hampshire basin continuous over the Wealden 
ridge (not valley). The Alton hills, which form 
the west border of the Wealden region, are still 
capped with the last remains of tertiary strata. 
And doubtless the so-called Druidical sandstones 
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and conglomerates of this otherwise chalk district 
are remnants of these tertiary beds. 

In the horse monument at the foot of Brook- 
wood Hill, I brought the largest of the sandstones 
from the top of the clay-capped chalk ridge north 
of the road between East and West Meon. The 
next largest flat one I dug out from two feet below 
the surface of the drift-gravel on the east side of 
Bramdean. It may, perhaps, have never moved 
horizontally, or very slightly, but have been gra- 
dually and constantly undermined during the ex- 
cavation of the valley, and so let vertically down. 
A large stone so situated may be roimded by 
the passage of water, sand, and small stones in 
floods, and by the action of the atmosphere, and 
so assume the form of a huge boulder without 
having been itself moved. And where extensive 
regions of soft strata vanish by denudation, they 
wiU leave any accidental rocks or hard parts of 
their contents behind them in the form of huge 
boulders. 

To illustrate this in a small way : the drift at 
the bottom of one of our Hampshire deans or 
valleys may contain a sifted assortment of the 
contents of the whole mass which once was above 
the valley, as weU as 'the run of the hills' which 
now form its sides ; so that, of two flints there 
lying in contact, one may be the untravelled, 
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angular nodule of the secondary chalk, the other 
the travelled, rounded pebble of the teitiary 
clay. 

A large sandstone may be seen in the cutting for 
the road on the brow of Filmere Hill, between 
West Meon and Alton, with perhaps fifteen feet of 
clay above it. This is no hunch (in mining terms) 
of clay, but extends on all sides, except jsvhere 
valleys interfere. Indeed, I think it may be traced 
on the tops of the hills from the London to the 
Hampshire basin. At any rate, it extends in the 
direction of Froxfield, where many other such 
stones protrude from the clay, to the very border 
of the Wealden region. Since this was published 
I have added many of these stones to the horse 
monument. They were blown to pieces to get 
them out of the way of the owner's plough. They 
vary from the finest and purest sandstone to coarse 
conglomerate, and clearly show their sea-shore 
origin. They have been run together in nodules 
by water impregnated with iron flint or carbonate 
of lime, and in great storms have been washed out 
into the deep water where the clays were in 
deposit like the sand of the 'plastic clay and 
sand' In the interior of these stones are many 
holes with loose sand and rounded pebbles which 
the petrifying water did not reach. 

Between Eotherfield and Alton, in Brightstone 
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(Bridestone)* Lane, is a collection of large conglo- 
merate stones. 

The chalk hills of the opposite coast of France Tertia^^stmta 
and Belgium, and the banks of the Seine in Nor- the 
mandy, are also still undenuded of then: cap of don, Pans, and 

^ ■,. ... Hampshire. 

tertiary strata ; and, according to my view, it is 
very probable that these strata of the Paris, the 
London, and the Hampshire basins once united 
over the chalk. But as we may almost say that 
the Weald is at the present time surroimded by 
tertiary strata, there is, I think, every presumption 
that in former times these strata covered this 
' valley of denudation,' as Lyell calls it. A more * The Weaid 

1 • 1 1 1 1 Vi^ey * no 

complete misnomer, however, could not be. Every valley but a 
valley, indeed, is a valley of denudation ; which 
denudation has passed out of the valley through a 
single outlet or waterslope. For it is an essential 
characteristic of valleys, trunk or branch, that 

* Brida, or Fraida, or Freia, or Friga, was the Saxon planet 
and Goddess Venus, who gave her name to Friday (dies Ve- 
neris, Venerdl). She was Christianised and canonised under 
the name of St. Bride or St. Bridget, or St. Fraid, and was 
the virgin as weU as Venus. Woden was the Saxon planet 
and god Mercury, who gave his name to Wednesday, (dies 
Mercurii, Mercordl). He was canonised under the name of St. 
Michael, and was Mithras as well as Mercury. All that was 
sacred in Sabiism, that is, in the Mithraic, or planetary, 
or astral or Druidical, or fire worship, was divided between 
these two Christian saints. Bride-stones and Bride- wells 
(springs) are imiversal. The origin of the name of Bridewell 
for a prison, is that the Royal palace in London of St. Bride's- 
well in Fleet ditch, became the great city prison. 
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however infinite the tracery, and however count- 
less the number of their ramifying upper inlets^ 
each and every valley can have but one lower 
outlet I speak as regards the flow of water and 
of denudation. 

But the Weald is no valley at all. If it is any 
one thing, it is the reverse of a valley. It is a 
hill with, if not a quaquaversal dip, at least a 
quaquaversal waterflow ; that is, its waterflow and 

denudation, like those of most other large hills, and ita denu- 
dation passes 

are carried to the sea by a great number of distinct to two seas by 

numerous dis- 

trunk valleys. And actually the four southern tinct trunk 

. vaUeys. 

vaUeys of this 'valley of denudation' discharge 
themselves into the English Channel, the five 
northern ones into the Thames and German Ocean, 
while the eastern Eother forms a delta of 60^000 
acres under the name of Konmey Marsh. 

No one can cast his eye on the foregoing map, 
taken from Lyell's ' Elements,' without seeing this 
fact. But I add Mr. Martin's own particular 
sketch to show how, according to him, the ' Weald 
valley^ consists of the very top of the 'Forest 
Ridge;' the exact summit which separates the 
north and south waterslopes, and which it is the 
present feshion to call a portage. And if anything 
can be the exact reverse of a valley, a portage is 
the exact reverse of a valley. 

The Humboldtian Keith Johnston explains the 
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meaning of the word portage. Navigators have 
there, he tells us, 'the advantage' of being obliged 
to carry their vessels, as well as their cargoes, 
overland from the river on one side of the portage 
to the river on the other side. 

But whether the Weald hiU was originally 
capped with tertiary strata or not, it is allowed 
by all that it was capped by the beds which I 
have enumerated from the chalk to the Hastings 
sand, and that these beds have vanished by denu- 
dation. Therefore, before this prodigious denuda- 
tion took place, and while it was taking place, the 
ridge above the ' Forest Bange' was incomparably 
the highest ground in the region. Naturally, then, 
the waterflow, whether of the surface (rain and 
snow), or from under the surface (springs and 
rivers), would be from this highest point, the 
Forest Eidge, to the lowest point, the sea. And 
this waterflow is not only to the north and south, 
as represented by Mr. Martin ; it is to the east and 
west also. From Tilgate Forest there is a qua- 
ThesevaUeys quavcrsal watcrflow to the sea, by means of many 
rain and rivers different trunk valleys, formed and graduated by 

not by the sea. _ i /. • a t i /• i • 

the wash of ram. And the courses of this water- 
flow once made would be continued during the 
rise of the land, notwithstanding that, owing to a 
cause which will be explained, their starting-point 
might have been denuded some feet lower, not 
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than their beds, but than the heights through 

which their beds pass. That the main drainage 

of the Forest Eidge does pass through the North 

and South Downs, which are masses of uniform 

structure and hardness, is a fact which of itself 

proves that the waterflow made its own courses. 

The sea could not have made them unless their 

original contents had been softer than their sides. 

Mr. Martin, indeed, points out that the four 

southern rivers are exactly opposite the Jive 

northern rivers. And Mr. Hopkins proves, 'by Norbymathe- 

mathematical methods,' that 'cross fractures' must quakes. 

have occurred where these nine rivers pass through 

the Downs. And Lyell agrees, that, owing to the 

loosening of the materials, the sea has been enabled 

to make the nine river-courses. But, first, any two 

points are opposite one another. But if we take 

the tortuous lines of the rivers, they are oppositer ; 

for they are opposite all the points of the compass. 

And as for the eight or nine 'cross fractures,' 

there is not a particle of evidence for the existence 

of any one of them. 

' The pressure of superincumbent strata of un- 
known thickness and kind, must also be taken into 
account; and it will not be thought wonderful 
that diluvial action and the operation of more 
modem causes apart, there should be so little direct 
evidence of fissure upon the surface' 
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Mr. Martin here talks of little evidence ; but he 
actually produces none whatever. 

It is true that a fracture and a fault are claimed 
in the valley called ' the Coombe but there is no 
river there, nor is the fracture a ' cross fracture,' 
but a longitudinal fracture, running east and west, 
and in the line of one of several smaller anticlinal 
ridges, which are supposed on each side of the 
main Forest Eidge, and parallel to it. 

Supposing all these longitudinal fractures to 
have rivers as well as the cross ' fractures,' which 
on mathematical principles they should. 

To one who looked from upper air, 

what a pretty effect the symmetrical, fluvial 
reticulation would have ! like a net on a lady's 
head. What would be the mathematical name 
which the interstices between the intersections 
would assume ? 

The pompous* Humboldt cracks out his con- 

* ' Professus grandia turget.' In almost the first words 
of the ' Cosmos/ Humboldt declares his intention to describe 
nature *tn exalted forms of speech.^ He accordingly gives 
loose to a barbarous jargon of words, the nuxture of verbis 
graeca latinis, which Demosthenes and Cicero together would 
be puzzled to interpret. I do not mean that he is singular in 
this. Such gaudy frippery may hide and cloke the deformily 
or weakness of the £dse, but can it deck or dignify truth and 
nature ? Gild refined gold, or throw a perfrime over the vio- 
let ! But this nomenclature, or, as Lyell calls it, terminology^ 
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tinental watercourses still more ridiculously. In- 
deed, his ideas on the subject appear to me like 
the ravings of madness. It may be asked, Why 
then waste time on the ravings of madness ? and 
I beg pardon for doing so. But the reply is, that 
in discussing the theory of rivers and the formation 
of valleys, the opinions of Humboldt cannot be 
passed in silence, and particularly when (alas !) 
we find Lyell sharing in those opinions. 

Humboldt writes ('Cosmos, Physical Geo- 
graphy'): *The main direction of the whole 
continent of Europe (from south-west to north- 
east) is opposite to that of the great fissures 
which pass from north-west to south-east, from 
the mouths of the Ehine and the Elbe, through 
the Adriatic and Eed Seas, and through the 
mountain system of Putschi-koh, in Luristan, to- 
wards the Persian Gulf and the Indian Ocean. 
This almost rectangular intersection of geodesic 
lines exercises an important influence on the 
commercial relations of Europe and Asia and the 
north-west of Africa, and on the progress of civi- 
lisation on the formerly more flourishing shores of 
the Mediterranean ; ' that is^ formerly Home, Car- 
is not only useless, as it conceals the laws of nature (which are 
as simple as they are sublime) behind the double veil of Greek 
and Latin — it is a hideous iniquity, for it effectually shuts out 
from the vast majority of mankind truths which might be 
known and should be known by evert/ man, woman, and child. 
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thage, Greece, Phoenicia, and Egypt, owed their 
civihsation to the 'great fissure' formed by the 
Alps^ the Ehine, and the Elbe. And to these we 
are indebted for the present 'progress of civilisa- 
tion ' around the whole ' shores of the Mediterra- 
nean.' 

But are there no rivers in Europe save these 
two German ones ? The Dnieper would swallow 
both. And if the Spree and Potsdam had apper- 
tained to the Dnieper instead of to the Elbe, 
perhaps the Vistula, the Dnieper, and the Black 
Sea would have formed the 'rectangular inter- 
section of geodesic lines.' The Danube, which 
would also swallow both, and the Po, are in the 
same line as 'the main direction of the whole 
continent of Europe.' And the Volga, which 
again would swallow both, and Don, form 'a 
rectangular intersection ' of Humboldt's ' great 
fissure.' The ' great fissure ' between the Adriatic 
and the Ehine is precisely the highest part of 
Europe — the Alps. 

But is the writer of ' Cosmos ' to consider 
' the main direction ' of the land and water of 
Europe separately from that of the land and 
water of Asia (which contains how many of the 
largest rivers in the world), because man has 
divided this one continent into two by a difference 
of names? 
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On whichever side of high land the sea is, the 
water/low must go to it. This is the sole and 
simple secret of the direction of rivers and val- 
leys. And the principle appUes to the inland 
seas and lakes of central Asia, as well as to the 
great oceans. If the sea is close to high land, 
as the Pacific to the Andes, an infinity of small 
streams run straight to it. If distant, as the 
Atlantic, the infinity of small streams, in seeking 
the sea, fall together, and form large rivers, col- 
lecting as they go the waterflow of the regions 
through which they pass. Thus a long river is 
a strong river, because vires acquirit eundo, and 
it gets wider as it descends. But if river-courses 
were igneous cracks formed in the elevation of 
the land, these cracks of construction should get 
narrower as they descend, and they should die 
ofi* to nothing at the sea. The crack of the 
Eiver Plate is 170 miles wide at the sea; and, 
like aU other rivers, instead of widening, as an 
igneous crack ought, it narrows as you proceed 
inland. I do not know what the width of the 
crack of the Amazons is at the sea, but it is three 
or four miles wide at the foot of the Andes, and 
there narrows to a few hundred yards. If you 
follow one stream, it narrows off to nothing, that 
is, to one spring. Does this one spring, with the 
spring on the opposite side of the mountains, 
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form 'a great fissure' through the Andes from 
the Atlantic to the Pacific ? And so the thousand 
springs of the Amazons with their opposites a 
thousand 'great fissures?' If so, why do the 
western halves of these * great fissures ' run 
straight to the Pacific sea, and their eastern 
halves converge to the trunk line of the Ama- 
zons. Perhaps Mr. Hopkins will * account for 
this by mathematical methods.' But if we con- 
sider the entire head of the Amazons as one 
' great fissure ' a thousand miles wide, how comes 
this fissure to be filled with the highest moun- 
tains of the New World ? 

# 

Take Europe and Asia as one continent, of 
which, in another page, Humboldt himself says, 
' its major axis is almost parallel with the equa- 
tor,' and are the rivers of China and the west of 
Europe at right angles with * the main direction ' 
of the land? If we could jump mountains as 
easily as Humboldt does the Alps, we might crack 
the continent in the same line as its main direc- 
tion, from the Loire or Tagus to the Yang-tse- 
kiang, or Amour, by the rivers of the Black Sea 
and Caspian, or in any other direction we require. 
If we trace the ' great fissure ' from the j3Egean, 
by the Don and Volga, to the Oby, besides form- 
ing * a rectangular intersection ' with Humboldt's 
'great fissure,' we might account for the high 
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state of civilisation of the Crimea and Siberia. If 
you jump from the Japanese, or from the Ira- 
wady to the Yenesei, or to the Irtish branch of 
the Oby, you make a real Cosmical leap, and a 
' great fissure ' well worthy of Humboldt, instead 
of his petty European Alpine hop. 

As every continent is surrounded by sea, any 
two rivers running from any height to opposite 
seas must form a * great fissure^' if we may jump 
the height. If we trace any two rivers from 
opposite seas, to where they nearly meet at their 
sources, we come to a portage. Are a portage 
and a fissure synonymous ? I should say that a 
portage is the reverse of a fissure. It is at least 
the highest ground in the neighbourhood, if not 
on the continent. 

I am, however, straining at a gnat in not swal- 
lowing these superficial transverse fissures, which 
pass over and across moxmidxii'tops. Now for the 
camel. Humboldt has seen so far into the mill- 
stone as to discover that every mountain-chain is 
supported by a longitudinal fissure below it. In 
talking of earthquakes, he says: 'As mountain- 
chains appear to be raised on fissures, the walls 
of the cavities may perhaps favour the direction 
of undulations parallel to them.' The great moun- 
tain fissure of the New World extends from 
within the arctic circle to near the antarctic 
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circle — 10,000 miles. If thermometers were sunk 
at intervals of 1000 miles through this fissure 
into the interior of the earth, we might arrive at 
valuable isogeothermal (Chthonisothermal) facts. 
The experiment might be first tried at the plain 
of Malpais, which, with Moimt Jorullo at its 
centre, 1600 feet high, was raised by eruption in 
1759. Hiunboldt ' attributed the convexity of 
the plain to inflation from below; supposing the 
ground, for four square miles in extent, to have 
risen up in the shape of a bladder to the elevation 
of 550 feet above the plain in the highest part.' * 

♦ Humboldt (Cosmos), quotes Plato, Aristotle, Pausanias, 
Strabo, and Ovid to prove that the inside and foundations ol 
moimtains are wind, and regrets that he cannot quote the non- 
extant work of Theophrastus. He himself translates Ovid's 
description of the elevation of Mount Methone, in prose, thus : 
' The heaving earth, inflated by the force of the compressed 
vapours, expands like a bladder filled with air, or like a goat- 
skin. The groimd has remained thus inflated.' In a note, 
Humboldt adds Dryden's poetical translation, which gives the 
mountain a jpain in the stomach from flatulenj; colic : — 

^ Labours with colic pangs, and close confined. 
In vain sought issue for the rumbling wind.' 

Humboldt then gives Aristotle's own words for ' the rum- 
bling wind' (^I'e/ioc and ^vcv/ia), and ends with Strabo'sasser* 
tion that, by day, it emitted a ^ sulphureous stench, but by 
night evolved an agreeable odour.' Humboldt's commentaiy 
on Ovid is, *this description of a dome-shaped elevation on 
the Continent is of great importance in a geognostical point of 
view.' And on Aristotle, * in this description, the vesicular 
distension of the earth's crust, a stage at which many trachy tic 
mountains have remained, is very well distinguished fix)m the 
eruption itself' And this is the modern Pythagoras, the McLSttr 
by whose word science swears ! 
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Or at home we might try it on the Weald hill, 
where, owing to denudation, we must be near the 
* fissure' of construction, or perhaps in this case 
the foundoHm would be another ' bladder' 

But to return to the superficial fissures of the 
Weald. Of the Arun it may be said, that one of 
its arms runs fi:om east to west; another from 
west to east ; and its body from north to south. 
We cannot, then, deny that this river is opposite 
whatever river Mr. Martin pleases. 

Indeed, I am willing to concede that any one 
of the myriads of valleys branching fi:'om the 
Forest Ridge, or firom the North or South Downs, 
or from the Alton Hills, is opposite to any other 
which Mr. Martin pleases ; though I should hesi- 
tate to agree that any of these valleys resulted 
from fractures, cross or longitudinal. 

The western branch of the Arun (called the- 
Rother — ^not that Eother flowing from the Forest 
Eidge eastward) lises at Nore Hill, near Eother- 
field, in Hampshire. So does one branch of the 
Wey. And these two rivers have nothing to do 
with the drainage of the Forest Ridge, but merely 
receive the run of the south side of the North 
Downs, and of the north side of the South Downs, 
and so develope these two ridges behind the 
gorges ; an operation which will be alluded to at 
the end of this chapter. 

b2 
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I presume that Mr. Martin will have some 
fracture,— either a longitudinal fracture, or a cross 
' fracture, or a diagonal fracture, — ^for the little 
stream which rises near East Meon, above the P. 
of Petersfield in Lyell's map. It surely is oppo- 
site the eastern arm of the Arun, or the western 
and the eastern Bother, and forms a 'great fis- 
sure ' in the same line, and directly along the 
anticlinal axis of the Weald valley. Or else it is 
opposite one of the branches of the Wey, or else 
one of the tributaries of the Thames above Odi- 
ham. However wedded I may be to my own 
theory, I cannot deny facts ; and Mr. Martin has 
only to say which of these rivers is opposite to 
this stream, and I can no more gainsay it than I 
can object to the conclusions drawn by Mr. Hop- 
kins's * mathematical methods.' Though I must 
•say that I think that if Nature had drawn the 
lines of valleys by ' mathematical methods,' she 
would have ruled them straighter than Britannia 
rules the waves, or than the lines of actually ex- 
istent valleys are. 

In Norway and Sweden, raised beaches show 
that the land is rising for the space of about 1000 
miles. These beaches are found 600 feet above 
the sea. The present rate of rising is thought to 
be four feet in a century. K this had caused 
' fissures ' or ' cross fractures,' they should not 
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only be existing now, but greatly widening. Yet 
there are no more fissures there than in any other 
system of valleys. It is needless to remark, that a 
rise of four feet in a century would in no way dis- 
arrange the drainage of the country. And it has 
required all the sagacity of the greatest philoso- 
phers to ascertain that this vast operation has 
taken place, and is still progressing. 

I must confess that I have not had au oppor- 
tunity of examining these 'mathematical me- 
thods' of Mr. Hopkins's. But according to my 
mathematics, if the valleys of the river-courses of 
the Weald are igneous fissures, they should grow 
wider as they ascend. They should be widest at 
the top of the Forest Bidge, and should narrow off 
to nothing at the sea on the south, and at the 
Thames on the north, and this irrespective of 
comparative hardness of ground. The reverse of 
this is the case. like any other waterslopes, these 
valleys start without any fissures at all ; that is, 
the run of the whole surface of the high grounds 
is first received into an infinity of coombs, which 
have no permanent streams ; and all these coombs, 
running from every direction^ slope into a multi- 
plicity of narrow valleys with rivulets, also running 
in every direction. And, like any other water- 
slope or system of valleys, instead of narrowing, 
they widen as they descend, except where the 
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ground is harder than the ground above it, that is, 
up stream of it. The reason for this will be given 
immediately. 

Lyell says : ' It is evident that these openings, 
so far at least as they are due to aqueous erosion, 
have not been produced by the rivers, many of 
which, like the Ouse, near Lewes, have filled up 
arms of the sea, instead of deepening the hollows 
which they traverse.' 

As these rivers have filled up arms of the sea, 
I have given a reason why they never can deepen 
their channels at the mouths as long as the sea 
and land keep their present relative level. More 
than this : instead of deepening their channels, 
they will build their banks and beds up higher 
than they are, as the rivers in alluvial parts of val- 
leys always must at every overflow. But this 
subject will be considered in the last chapter. 
The sea is According to Lyell the sea is at present eroding 
coast of the coast of Sussex. The following is from the 
' Principles.' ' About a mile to the west of 
the town of Newhaven the remains of an ancient 
entrenchment are seen on the brow of Castle HilL 
This earthwork, supposed to be Eoman, was evi- 
dently once of considerable extent, and of an oval 
form, but the greater part has been cut away by 
the sea. The clifis, which are undermined here, 
are high ; more than 100 feet of chalk being 
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covered by tertiary clay and sand fix)m 60 to 70 
feet in thickness. In a few centuries the last ves- 
tiges of the plastic day formation on the southern 
borders of the chalk of the South Downs on this 
coast will be annihilated, and fiiture geologists will 
learn, from historical documents, the ancient geo- 
graphical boundaries of this group of strata in 
that direction. On the opposite side of the 
estuary of the Ouse on the east of Newhaven har- 
bour, a bed of shingle, composed of chalk flints, 
derived from the waste of the adjoining difis, had 
accumulated at Seaford for several centuries. In 
the great storm of November 1824, this bank 
was entirely swept away, and the town of Seaford 
inimdated. Another great beach of shingle is 
now forming from fresh materials. 

'The whole coast of Sussex has been inces- 
santly encroached upon by the sea from time im- 
memorial ; and although sudden inundations only, 
which overwhelmed fertile or inhabited tracts, 
are noticed in history, the records attest an extra- 
ordinary amount of loss. During a period of no 
more than eighty years there are notices of about 
twenty inroads, in which tracts of land of from 
twenty to four hundred acres in extent were over- 
whelmed at once.' 

With this devastation going on in these days, Yet the rivers 
one would suppose that if in former days the sea ^i^Swrieaii 
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made the valleys of the Ouse and the many other 
rivers in its neighbourhood, if it did not continue 
to erode and enlarge these valleys, it would at 
least keep them open. 

But the sea erodes the outside of the land, not 
the inside of it. Instead of eroding the inside, the 
sea, which is devouring the outside of the land, has 
allowed the rivers to dam it out of the inside of 
it, to fill up arms of the sea. And with what 
materials have the rivers fiJled these arms of the 
sea, since they have not ' produced tiie openings,' 
and are not ' deepening the hollows which they 
traverse ? ' But parvis componere' magna : let us 
ask this question on a larger scale. If the sea 
made the valleys of the Ehone, Po, Mississippi, 
Ganges, and Niger, why does it yield to these 
rivers now, and allow them to protrude deltas of 
thousands and thousands of square miles ? One 
answer replies to both questions. 

Though the Ouse must cease to deepra its 
channel where it is level with the sea, at this 
present time there is not a heavy rain falls on the 
upper valley of the Ouse, but it deepens, lengthens, 
and widens that vaUey. And this is the case, not 
only with that valley and the valleys which I have 
enumerated, but with every valley in the wide 
wide world. And hence the materials which fill 
arms of the sea, and form alluvial plains and 
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deltas, unless the land is rising, or alongshore cur- 
rents and tides interfere by sea, or lakes catch the 
alluvium by land. The gradient of a valley is The gradient 

of a valley is 

never permanent m any part Every valley is never perma- 

1 1 . 1 -I -I . Dentin any 

always lengthemng at the upper end or decreasmg part 
in height there ; and all intermediate parts are 
perpetually in process of being planed down, or 
built up to one uniform gradient from the head 
of the valley to its mouth, or to the end of the 
delta, if there be one. 

Valleys are always increasing, hills always 
decreasing. Indeed, valleys exist only in the 
dissolution of hills. But sedimentary strata are 
not formed only from the contents of valleys. 
The entire surface of the soHd part of the globe, 
the earth, is always being washed by rain into 
the liquid part of the globe, the sea. 

We are not to imagine that it is in the Weald How rivers 
only that rivers run throitgh ridges of hills. A ridges oftiiis 

even without 

glance at a physical map of England or the ^ndin^asin 
World, will show plenty of examples. Is Mr. 
Hopkins going to account for these ' cross- 
fractures ' by ' mathematical methods ? ' 

A stream running through ridges, large or 
smaU, is the simple consequence of the differing 
hardness of the groimd through which it runs. 
In all cases a stream cuts for itself a narrow 
channel, the depth of which is determined by 
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made the valleys of the Ouse and the many other 
rivers in its neighbourhood, if it did not continue 
to erode and enlarge these valleys, it would a- 
least keep them open. 

But the sea erodo:^ the outside of the land, n 
the iwnde of it. Ins^tead of eroding the inside, 
sea, which is devouring the outside of the land^ 1 
alloweil the rivers to dam it out of the inside 
it, to fill up arms of the sea. And with w 
materials have the rivers filled these arms of 
sea, since tliey have not ' produced tlie openii 
and arc not * deepening the hollows which * 
traverse ? * But pan'is compouercf magna : 1 
ask tliis question on a larger scale. If thf 
made the vaUeys of the Ehone, Po, Missis 
Giuiges, and Niger, wliy does it yield to 
rivers now, and allow them to protrude del 
tliousands and thousands of square miles? 
answer rc»plies to both questions. 

Thougli the Ouse must cease to deef 
cliannel where it is level with the sea, ^ 
presart! there is not a heavy niin f^ilia, 
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the hardest part. For a stream cannot run 
down where its bed is soft, and up again where 
it is hard. But the wash of rain digs down 
where the ground is soft, and leaves hills or 
ridges where it is hard. And as a stream cuts 
through a hard stratum, say the North or South 
Downs, the wash of rain is scooping out two 
lateral valleys behind it, that is, a valley behind 
each side of the gorge and ridge, as in the Weald 
clay. 

Such are the valleys along which the western 
branches of the Arun and Wey flow. Such 
are the valleys of the greensand and gault 
and the flats of the Weald day behind the gorges 
of the South Downs in Sussex, and of the North 
Downs in Surrey and Kent. But in this small 
map only large streams are marked. The debris 
of these valleys is carried oflF by the lowering 
bed of the river. A ridge is then developed, 
and the river runs through a gorge in the ridge. 
In this sense the wash of rain may be said to form 
hills as well as valleys, since by abstracting inter- 
vening masses it developes them, as, by abstract- 
ing intervening Weald clay the wash of rain has 
cut the one original ridge or hill into three main 
ridges, namely, the two chalk ridges and the 
Forest ridge. And in forming a statue what does 
the sculptor do more ? The ridges then, instead 
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of being considered as barriers to the river, have 
been actually formed by the river by the abstrac- 
tion of intervening masses. 

The gorges, cut through comparatively hard 
beds or ridges, form exceptions to the widening 
of valleys as they descend. That is directly as 
the hardness of the beds through which the same 
valley runs will be the narrowness of that valley. 
Directly as the softness, the widtL Above each 
hard gorge will invariably be a comparatively 
wide horizontal valley filled with an alluvial flat 
caused by the check of the flood water at the 
gorge. As the gorge is cut lower the alluvial 
flat will be cut through, and will vanish in the 
form of two parallel terraces. Another alluvial 
flat will be formed at a lower level, that also 
hereafter to vanish as parallel terraces, and as 
has been said (p. 19) these exceptions prove the 
rule that valleys are made by water and not by 
fira For where valleys run across strata of dif- 
ferent hardness, if the valleys were igneous cracks 
they would not vary in width or even in height 
of their sides according to the softness or hardness 
of the strata. The sides of the valleys across the 
Weald clay should be as high as in the gorges 
across the chalk if the valleys were igneous 
cracks. 

The great height of some of these ridges. 
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though a proofs is a very inadequate measure of 
the enormous denudation which has gone on he- 
hind them, since the ridges themselves have suf- 
fered enormous denudation.* The tops of all 
such ridges must originally have been lower than 
the hills from which the rivers rise. But whether 
all or any of them continue lower, and their com- 
parative height one with the other, will depend 
simply on which is the hardest, that is, which is 
most quickly disintegrated and denuded ; the 
hills from which the rivers rise might be denuded 
as low as the beds of the rivers in the gorges. 
The* Weald Supposc this to happen in the Weald. The 
be^e^e Forcst Ridge of Hastings sand might then become 
ooUtic vaUey. ^ jj^^^rg^j^ ^n ooHtic bed ; and ' the Weald 

valley,' ' the oolitic valley.' It is not likely that 
it would then feed more than one outlet ; but if 
it still retained its present ten outlets (for I con- 
sider the eastern Eother as one), I will make this 
possible valley with ten outlets a present to those 
who object to my definition of a valley. 

* As I published in the Athenaum in 1863, * The power of 
denudation is hj no means appreciated. All geologists follow 
Lyell in his dictum that denudation and deposit are equal and 
are the measure one of the other. Indeed Darwin calls this a 
profoimd remark. But it is a profound mistake ; it would only 
be true if deposits were never denuded. But denudation is 
almost always employed on deposits, and past denudation ex- 
ceeds existing deposits by an infinite multiple.' 
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These causes produce a comparatively uniform 
slope of the bed of a river to the sea, with every 
species of irregularity of its banks, and the region 
through which it flows. This is the very fact 
which proves the aqueous origin of the river beds 
and valleys, as has been finely remarked by Play- 
fair on Hutton. It is impossible that earthquakes 
should have formed these continuous slopes to the 
sea through every different height of banks — this 
wonderful regularity passing through this wonder- 
ful irregularity. 

Mantell tells us that at H^tings ' a diluvial Manteira 

'diluvial* 

valley intervenes between the white rock and the vaUey. 
west diff, where the ruins of the castle are situ- 
ated.' Diluvial ! Beautiful ! A valley made by 
Noah's flood doubtless ! At least it cannot be an 
igneous crack here because this longitudinal or 
axial crack happens to run at right angles to all 
the transverse cracks of the Weald which are 
mathematically demonstrated by Mr. Hopkins to 
be igneous. In the next page Mantell says, 
' Pursuing our course eastward, another deep valley 
occurs, through which is the romantic entrance to 
Hastings by the London road.' But he fails to 
tell us whether this ' deep valley ' is an igneous or 
an aqueous crack. And when we pursue our Th^ axial 
course a little more eastward still, what are we to ^her?^* 
call the longitudinal or a^ial valley of the Eother, 
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with a waterslope of perhaps six times the size 
of its transverse neighbour the Cuckmere ? It is 
impossible that Mantell should have perceived 
that his valley at Hastings was diluvial without 
also perceiving that the entire valley of the 
Eother, from Crowborough to Eye is also diluvial 
and that this valley, now to so great an extent allu- 
vial flats, is washed by rain out of what was 
originally the very highest part of the Weald hill. 
RomneyMarsh Why then is he silent on the subject ? And why 
theRothep. are all the writers on the denudation of the 
Weald silent on the existence of the Eother and 
of its delta, Eomney Marsh ? Why, unless it be 
that the existence of these totally contradicts and 
overthrows their igneous crack theory ? 

With regard to the early history of this delta of 
the Eother, Holinshed talks of ' Eomneie Marsh, 
which in old time was called Eomania or Eoman- 
orum Insula.' Mr. Hollo way says that Eomney 
is the Saxon translation of this — ea being island. 
Dugdale referring to its embankment says, ' That it 
was therefore a work of the Eomans, whilst they 
were masters here, as it is the opinion of some 
learned men, so do I thereof make no doubt ; ' and 
he quotes Tacitus ' that the Britons complained 
that the Eomans wore out and consumed their 
bodies and hands in sylvis et paludibus emunien- 
dis.' Dugdale says that Eomney Marsh was 
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' more anciently secured from inundations of the 
sea than any other part of this realm, as may seem 
by the laws and constitutions for regulating its 
repair, which have been long ago made the rule 
and standard whereunto all other marshes and 
fens in the nation were to conform/ 

In the Saxon times the grants of marsh land to 
the Church are of constant occurrence. Mr. Hol- 
loway gives one of the earliest, a.d. 774. 'In 
nomine Jesu, Salvatoris mundi &c. Ego Offa Eex 
totius Angliorum patriae, dabo et concedo Janibert 
Archiep. ad Ecclfesiam Christi, partem terras, 
trium aratorum quod Cantianite dicitur Three 
Sulinge in occidental! parte regionis quae dicitur 
Mersware, ubi nominatur ad Lyden, et hujus 
terrae sunt haec territoria. Mare in oriente, in 
aquilone et ab austro terra regis Edwy, nominant 
Dengemere, usque ad lapidem appositam in ultimo 
terrae, et in occidente et aquilone confinia regni 
ad Bleechinge.' This seems to place Lydd {Query 
from Littus) on the shore, though it is now 
nearly three miles from the shore, and where 
Dengeness lighthouse stands now the sea pro- 
bably ranged then. 

Leases were granted by Ghiufridus, Prior of 
Christ Church, Canterbury, about 1100 (a century 
and a half before the commission of Henry de 
Bathe) from which Sumner gives the following: 
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*et debent wallas custodire et defendere contra 
friscam et salsam, et quoties opus fuerit eas re- 
parare, et firmas facere secundam legem et con- 
suetudinem marisci.' 

In the days of ' our Henrys and our Edwards ' 
scarcely a year passed without commissions con- 
cerning the embankments of Eomney Marsh, and 
commissions for other marshes were to act * ac- 
cording to the laws of Eomne marsh/ 

The ordinance of Henry de Bathe, constituted 
at Eomney, a.d. 1258, is the Magna Charta of 
marsh defence throughout England. But it alludes 
to the ancient laws and customs of Eomney Marsh 
thereanent ; and indeed it seems founded entirely 
on these ' antiquas et approbatas consuetudines.' 

To come to modem times and to physical causes, 
the natives of this delta to a man will tell you 
that the land was ' left by the sea,' and they talk 
of the sea receding. But if the sea receded here 
it would recede at Folkestone, Hastings, and 
Beachy Head, where on the contrary it ad- 
vances on the land. But if 'left by the sea' 
means washed up by the sea, nothing can be 
more clear than the distinction between what is 
washed up by the sea and what is washed 
down by the river. What the sea casts up here is 
simply shingle and sand, worth perhaps three 
farthings a year rent as pasture, and as for 
ploughing it no one but Ulysses would attempt it. 
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But in the delta and the alluvial plain together 
there are 62,449 acres embanked and drained, 
which perhaps average above three pounds an 
acre rent. Now the whole of this land has been 
brought down by rain and the river. Man has 
held more or less of these acres for the last 2000 
years. When nature held this farm direct under 
the Almighty, I imagine that the river had three 
outlets, as is usual in deltas; a main central 
trunk from Craven Bridge to Eomney, and two 
side outlets, one towards Hythe, and one towards 
Eye and Winchelsea. When the central Eomney 
river overflowed its even self-built banks, the 
heaviest materials held in suspension were soonest 
dropped, and the plain formed sloped from the 
central river to the two side outlets, where the 
flood water, together with the adjacent streams 
escaped into the sea. Man, by embanking, has 
altered all this. There is now no longer any up- 
ward growth of the plain, or as it is here called 
^ swarving up.' On the contrary, as the water is 
let ofi* by sluices through the beach at low water, 
the plain is exposed to denudation, and may pro- 
bably be considerably lower now than it was in 
the time of the Eomans. All that the river brings 
down is now forced directly into the sea. This Embankment 
causes a vast accumulation of sand at Eye har- still goes on. 
bour, and an extension of the delta there by depo- 

p 
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sition. Indeed it is not only that the emkank- 
ment of ' derelict land^ as it is called, goes on to 
this day, but it may almost be caUed compulsory. 
For instance, the corporation of Eye embanked 
marshes in 1833, which they wished to preserve 
as reservoirs of tidal water to scour the mouth of 
the harbour. But these marshes ' swarved up ' so 
as only to be covered at the highest spring tides, 
and thus became useless as reservoirs for scouring. 
Here a present of land was forced on the corpora- 
tion against its will by rain and rivers which from 
its nearness to the town is perhaps worth a rent of 
£b or £6 per acre. About 1853, Lord H. Vane 
enclosed land on the great stone side of what was 
Eomney harbour, and the corporation of Eomney 
are in the act of enclosing now (written 1861) on 
the little stone side of this quod Cantianite dicitur 
' swarved up ' harbour. Vast accumulations of 
sand are going on outside the mouth of the 
Bother. On this foundation the river wiU deposit 
the richest land, and Eye will be left inland as 
Newenden has been left inland. 
Only mvd But however capacious the mouth of the sea it 
goes out to sea. swallow the finest possible food, that 

which is held in suspension in water. All the 
rest which rain and rivers bring down the sea 
masticates on the shore, in the form of sand, 
shingle, and boulders ; and of these the sea 



Ch. iil] through bidges without ponding. 67 



throws up a wall for the protection of deltas 
against itself. And most wonderful are the col- 
lections of beach from Fairlight Cliff to Eye 
Harbour, at Dengeness and at Hythe ; and I 
imagine that of the flints which pervaded the The chalk 

i» "L ii_ 1 "II flinta which 

enormous mass of chalk which once overarched covered 
the Weald HiUy some from the south side may at hul 
this instant be denizens of the beaches from 
Dover to the Land's End. Some may have sup- 
ported the foot of Julius Cassar at his (much dis- 
cussed) landing-place. Some may have been 
equally civil to WiUiam of Normandy at Pevensey, 
others to the third WiUiam in Torbay; while 
from the north side these flints stiU help to bed 
the valley of the Thames, and proudly support 
Queen Victoria, and all that shines so exquisitely 
in female form in Kensington Gardens and Hyde 
Park. Eastward at Dengeness some still silicify 
the pointed pyramid of the delta of the Eother. 
Westward I think that they probably bed the Theitchen 
upper valley of the Itchen, from Bordean by thrw^d* 
Bramdean and Tichbome to Winchester. For I 
think it probable that the ancient Itchen once 
took its source in the chalk above what is now 
' the Wealden heights,' that is, the Forest Eidge of 
the Weald Hill^ and that the dry valleylet from The water- 
Froxfield by Stapley to Bordean is on the point Arun is still 
of changing (as other valleylets have done) from waters^pe of 

the Itchen. 

F 2 
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the waterslope of the Itchen to the waterslope of 
the Arun. 

We must not expect to find these flints on the 
surface of the Weald except as exceptions. When 
they walked their chalks, Crowborough beacon 
and the heights of the Forest Eidge were covered 
fiill fathom five, not only by kindred beds of 
their own long gone, such as the Horsted beds 
but by the depth of the Weald day, the upper 
and lower greensands and the gault. When as 
exceptions (as at Barcombe) flints are found on 
the surface of the Weald, they are angular, which 
proves the atmospheric denudation of the Weald. 
If the denudation had been marine the flints 
should be rolled pebbles. 
Bomney and Some may hesitate to believe the possibility of 

Hythe ofice 

cinque ports, the advance of the land of the delta of the Eother 
into the sea, that it should be able to thrust out 
an enormous pyramidal cape into the sea at the 
very moment that the sea is advancing on the 
land on both sides of it, and tearing down the 
neighbouring cliffs of Folkestone, Hastings, and 
Beachy Head. A/jttTjv is Greek for portus. Hythe 
Saxon for port. Some may doubt if the little 
inland hamlet Lympne was Ptolemy's Xaivo Xi/ti^y, 
or the Eoman portus Lemanis, or portus novus. 
Though it stiU has its Eoman castle, its Eoman 
road to Canterbury — Stone Street, and thence to 
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London — ^Watling Street Some may doubt that 
limen was the ancient name of the Bother. Or 
that the Saxon Limenemouth meant either the 
mouth of the port or the mouth of the Eiver Limen. They now w 

sheep not 

But no one can. doubt that Hythe and Eomney, ahips. 
which are both inland now were once Cinque Ports; 
and impossible as it may appear to some, it is 
equally certain that within historical times all the 
harbours of the alluvial Bother have been 'swarved 
up,' and now bear sheep instead of ships. 

Now 62,000 acres, worth perhaps £200,000 a 
year rent, are not formed by an igneous crack 
certainly. What did form them ? Bain and 
rivers, and rain and rivers in forming them sent 
a million times 62,000 acres into the sea, which 
is quite enough to account for alluvial valleys and 
a delta, whete once stood the highest part of the 
anticlinal ridge of the Weald Hill, 

The alluvial plains of the Medway, and of the 
Great and Little Stour, have grown as rapidly as 
the delta of the Bother. And Portus Butupiensis, 
like the harbours of the delta, bears sheep not 
ships, in the form of 25,000 acres of rich pasture. 
These dry acres are formed by deposit from 
water. If they had been raised by subterranean 
fire, the beach on which the Bomans built at 
Dover would also have been raised. 

Suppose that we modestly estimate that the 
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entire earth is covered each year with a yard of 
rain, and that, speaking loosely, this enormous 
body of water returns to the sea through the rivers. 
Every one must perceive that the nearer the 
mouth the more water the river has to discharge. 
The fall of water and consequent denudation on 
the hill-top is, as they would say, arithmetical, 
there is no accumulation there. But the accumu- 
lation and aggregation of water, and denudation is 
in a geometrical ratio as we proceed from the hill 
to the sea. The consequence is the cutting of the 
river channel below low water, a broad horizontal 
alluvial valley, with * a lazy-flowing, mud-collecting 
(and mud-depositing) river/ 
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CHAPTER IV. 

THE ST. LAWEBNCE WILL KUN THROUGH RIDGES BY 
PONDING. 

RIVEBS MAT BUN THBOUOH RIDGES OF HILLS BT PONDIKO, AS 
IN THE VALLEY OF ST. LAWBENCE. LTELL CONTRADICTS 
HIMSELF ON THIS SUBJECT. THE AMERICAN LAKES ARE 
BEING LAID DRY BY SAIN. THIS WILL HAPPEN WITHOUT 
ANY APPARENT CHANGE. TWO MINIATURE WEALD VALLEYS 
IN THE ISLE OF WIGHT. ORIGIN OF THE CHINES. ORIGIN 
OF THE NAME OF * THE WEALD.' ANSWER TO LYELL'S 
QUESTION, *AT WHAT PERIOD WAS THE WEALD VALLEY 
DENUDED?' 

The hill of the Weald and the valley of the St. 
Lawrence seem to have as little to do with each 
other theoretically, as practically they are far 
apart. Yet a^ each illustrates one of two modes 
in which nature drives her rivers across and 
thr<mgh ridges of hills, I shall consider the two 
as one subject in two chapters. 

Lyell writes of the valleys of the Weald hill: 
* If these transverse hollows could be filled up, all 
the rivers,' observes Mr. Conybeare, 'would be 
forced to take an easterly course, and to empty 
themselves into the sea by Eomney Marsh and 
Pevensea Leveb/ To this we may add that then. 
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and in that case, the Weald would be a valley 
with one lower outlet ; and if we prolong our ifs^ 
we may also prolong our valley. 

For if the English Channel were filled up, and 
if the North and South Downs ran across it, and 
joined the chalk borders of the Seine, the waters 
of the Weald would help the Seine to drown 
Paris. And if Hampshire and the banks were 
high enough, and ' all the transverse hollows in 
France could be filled up,* the rain which falls on 
Nore Hill would run through the railroad tunnel 
above Dijon, and so by the Saone and Ehone 
to the Mediterranean. But ri bi oupavog eiurstroi ; 
this appears to me inexpressibly childish, as also 
^does one of Lyell's own ifs ('Principles'). 

If the high ground between the heads of Lake 
Superior and of the vaUey of the Mississippi were 
to sink 'by a series of successive subsidences,' 
the lake would be emptied into the Gulf of 
Mexico instead of the North Atlantic. 'If the 
event happened in a dry season, when the ordi- 
nary channels of the Mississippi and its tributaries 
are in a great degree empty, the inundation might 
not be considerable ; but if in the flood season, a 
region capable of supporting a population of many 
millions might be suddenly submerged.' But 
Lyell forgets that the lake is filled by the rain and 
rivers of the high land, and that as the high land 
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sank *by a series of successive subsidencies/ the 
lake would gradually become a dry valley. But 
now, after having abused the if 8 of others, I will 
have an if of my own, or rather in conjunction 
with Lyell. He himself shows us that this lake, 
and all the American lakes are at this instant 
quietly in process of becoming dry valleys, witliout 
any violence, or any catastrophe, or any cataclysm ; 
that's the word, because people would understand 
you if you used the word flood. In direct contra- 
diction to his own theory that all valleys are 
formed by submarine denudation, he says Prin- 
ciples ' The falls of Niagara afibrd a magnifi- Rivera may 

. run over and 

cent example of the progressive excavation of a through ridges 

. T T 1 . of hills by 

deep valley in a solid rock.' The cataract is now ponding, as in 

^ 1.1 the valley of 

165 feet in height. * When it began to recede, the st. 

Lawrence 

it must have had nearly twice its present height.' 
Say 300 feet. 

Lyell thinks that the river forms this gorge at 
the rate of one foot in a year, and would therefore 
have taken 35,000 years to form the present seven 
miles. Mr. Bakewell allows a yard a year, redu- 
cing the period to below 12,000 years. There are 
yet fifteen miles of gorge to make before the river 
begins to let ofi* Lake Erie. 

Now here is a grand if If 50,000 years after 
this (don't laugh, there have been 50,000 50,000 
years before this), Lyell, Martin, Hopkins, and 
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Humboldt were to man a four-oar up the St. 
Lawrence, through this valley into the valleys 
which were the American lakes, how the whole 
crew would pride themselves on their ' cross 
fractures/ and ' rectangular intersections of 
geodesic lines 1 ' 

As Lake Superior would have been the main 
recipient of alluvium, they might perhaps find 
little to indicate that the lower valleys had ever 
been lakes. 'And how on earth,' says Mr. 
Hopkins, ' is Colonel Greenwood going to make 
this placid stream cut a channel through 
yonder limestone mountain ridge thirty miles in 
length?' Here Lyell, looking serious, says, 
' To tell you the truth, gentlemen, 50,000 years 
ago I foretold in the seventh edition of my 
^ Principles," page 202, that the river would do 
this.' 'Well,' says Mr. Hopkins, 'its mather 
late to contradict this now, but you must, 
because in your "Elements" you stood by me 
and my mathematical earthquakes in the Weald. 
And in the very " Principles " which you quote, 
you have ventured on mathematical earthquakes 
of your own, in Italy. Page 246 you have 
formed the course of the Anio on my igneo- 
mathematical plan.' 

' The Anio flows through a deep irregular 
fissure or gorge in the Apennine limestone 
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which may have been caused by earthquakes. In 
this deep narrow channel there existed many 
small lakes, three of which have been destroyed 
since the time of history, by the erosive action 
of the torrent, the last of them having remained 
down to the sixth century of our era.' 

And indeed it is hard to see, if the * fissure or i^jeW centra- 

diets hiimw^lf 

gorge' of the Niagara is of aqueous formation, on this sub- 
why the ' fissure or gorge ' of the Anio should 
be of igneous formation. For in bodi cases 
there is the same cause, a river, working on the 
same material, limestone, producing the same 
efiect, levelling the dams of lakes. 

*I shall not deny what I have printed,' said 
Lyell, * nor can you ; and you will allow, that, 
however often I have taken one side of this 
question, I have equally often taken the other. 
For instance, page 255; "If we ascend, for 
example, the valley through which the Dranse 
flows, we find that it consists of a succession of 
basins, one above the other; in each there is a 
wide expanse of flat alluvial lands, separated 
from the next basin by a rocky gorge^ once 
evidently the barrier of a lake. The river has 
filled those lakes one after the other, and has 
partially cut through the barriers, which it is 
still gradually eroding to a greater depth. The 
examination of almost all valleys in mountainous 
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districts aflfords similar proof of the obliteration 
of a series of lakes by the filling up of hollows, 
and the cutting through of rocky barriers, a 
process by which running water ever labours to 
produce a more uniform declivity."' 'There!' 
said Lyell, ' I am right either way ; for my sword 
cuts both ways.' In Mr. Hopkins's quick reply, 
the words were heard, ' better a sword should cut 
only the right way.'' But Mr. Martin and Hum- 
boldt irjterposing, adjourned the debate to that 
day 50,000 years. 

I have said that the denudation of the Weald 
and that of the valley of the St. Lawrence each 
illustrates one of two opposite ways in which 
nature works the same effect, namely, the driving 
rivers through ridges which cross their courses. 
It must be confessed, however, that to level and 
perfect the waterslope of the line of American 
lakes is a more difficult job than to make that 
of the Weald. For in the Weald the water has 
always worked firom above, on soft materials, 
and with any number of streams, while the 
St. Lawrence has had, single-handed, an up-hill 
work, through the very hardest materials. It 
has had to fill the lakes before it could erode 
the lowest part of their brims. 

But though water cannot flow up hiU, it can 
by ponding flow over hills, and so cut channels 
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through hills, and this, as Lyell says, is a very 
universal process in nature. This universal 
process is, however, directly opposed to the 
submarine theory. 

Truth, if not always, is at least often para- The American 
doxical, and paradoxical as it may appear, it is j^^^*^drffy 
nevertheless true, that rain and rivers are laying 
dry these, the largest bodies of fresh water in 
the world. And that by a double process also 
paradoxical. First, by fiUing them with allu- 
viimi. Second, by emptying them by eroding 
their barriers. 

With regard to the first cause, the filling them 
in, Lyell says, 'the streams which discharge 
their waters into Lake Superior are several 
hundred in number, without reckoning those of 
smaller size. On the northern side, which is 
encircled by primary mountains, the rivers 
sweep in many large boulders with smaller 
gravel and sand, chiefly composed of granite and 
trap rocks.' The more central deposits consist 
of ' finer mud ' and ' adhesive clay.' With regard 
to the second cause, the emptying of the lakes by 
the erosion of their barriers, that this is going on, is 
proved by parallel terraces, marking their former 
levels far above their present levels. A depth of 
fifty feet has been thus taken from the surface of 
Lake Superior, which is nearly 2,000 miles in 
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waves, and showing lines of lithodomous perfora- 
tions — facts which indicate most clearly the 
successive upheaving of the land, since the sea 
was inhabited by the existing species of testacea.' 

Suppose the land to have risen lOG feet above 
the level of the sea. This would have given a 
constant rapid fall from the river's mouth to the 
sea, and the river would thus gain the power of 
lowering its bed. While this was going on, no 
delta could be formed. And where rivers have 
estuaries instead of deltas, it may possibly in some 
cases, be owing as much to the rise of land as to 
the wash of marine currents. In the case of the 
St, Lawrence, for instance, if a delta had been in 
formation i)efore the land rose, as it rose the 
river must have cut a channel through the delta 
to the depth of 100 feet. 
Two miniature There are two miniature Weald valleys in the 
^the uie o7 Isle of Wight, which, like every other spot on 
earth, witness to the transition of the earth into 
the sea. The north chalk, from the Needles to 
Culver Cliffs, is equivalent to the North Downs. 
The south chalk, St. Catherine's Hill, is equiva- 
lent to the South Downs. Doubtless, this south 
chalk formerly ran east and west, parallel to the 
north chalk ; but it has been washed away by the 
sea. The loss of the two ends of this southern 
barrier allows the escape of the waterflow to the 
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south. This is the origin of the Chines \ and if origin of the 
any one wants to see nature beginning new val- 
lejrs, these chines are very pretty examples of the 
operation. I think that the name is provincial for 
chin. Near Newhaven is a Chin Gap, of pre- 
cisely the proper shape for the name. 

The wash of rain from the north of the south 
chalk formed the eastern part of the bed of drift 
which overlies the Wealden from Atherfield to 
Brixton (Bridestone) Bay ; as the southern run of 
the north chalk has formed the western part of 
this bed, from Compton Bay to Brook Bay. 

In all the geological sections and accounts of 
this district that I have Seen, the north chalk is 
designated as vertical, the south chalk as hori- 
zontal. This is a great mistake. Equivalent 
parts of each have the same degree of dip ; 
though the dip of the north chalk is to the north- 
west, and the dip of the south chalk to the south- 
east. On the top of the north range the chalk 
is nearly horizontal; but as we descend to the 
north side and foot of the hill, the beds are 
vertical. On the top of the south range, the 
chalk has a gentle dip to the south-east ; and but 
that the chalk which formerly clothed the south 
side and foot of this range has long been washed 
into the sea, the beds of it would have been 
vertical, as a matter of course; so would any 

G 
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tertiary beds beyond, with which, no doubt, this 
chalk was covered at its first elevation. If these 
beds were not vertical, we must suppose that the 
elevation of the anticlinal axis of the Wealden 
produced one mechanical effect on the north side 
and a contrary mechanical effect on the south 
side, which is absurd. We can see that the 
south-east dip of the lower cretaceous beds from 
Atherfield to beyond Eocken End, is equivalent 
to the north-west dip of these beds from Compton 
Grange towards Freshwater. If the upper bed 
of chalk did not dip also, we must suppose that 
it was deposited imconformably on the lower 
cretaceous beds, which is also absurd. 

The name of ' the Weald ' is from Andreades 

Origin of the 

name of * the wcald I the Saxou translation of the Koman SUva 

Weald.' 

Anderida. Whether Pevensey in Sussex or New- 
enden in Kent was Anderida is now disputed. 
Andred was the ancient British for uninhabited. 
I persuade myself that the traces of this ancient 
Forest may still be seen as far west as Eotherfield 
in Hampshire, in the magnificent old pollards 
(polled) there, and in the black rings of the 
charcoal burner. He was obliged to poU the 
trees to grow his coppice wood in the air, on 
account of the browsing of the deer and cattle. 
With regard to the question asked by Lyell, 
Lyell's ques- * At what period was the Weald valley denuded ? ' 
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the answer is, the period extends fix)m the first tion, *At what 

period was tho 

moment that the tertiary strata were rained on Weaid«i//ry 
to the present moment, and the period will be 
extended till the last grain of the Wealden region 
is deposited below the wave ; nay, though it is a 
bull^ till long after this; for when the Wealden 
strata are gone, the region will become an oolitic 
region; which, like all other regions, will be 
finally put imder the sea. This process is going 
on now as rapidly as ever, and no causes have 
ever operated to denude the Weald wliich are not 
now at work every day and all day long. We 
have not yet sufficiently apprehended the true 
depth of the Pythagorean doctrine, 

Omnia mutantur nihil interit. 

If the Weald had suffered denudation at some 
remote period, and had then remained the same, 
it would be the only thing on this terraqueous 
globe which had not changed in the time. The 
sea eveijL changes places with the land as much as 
the land with the sea ; and it does not roll now 

Such as creation's dawn beheld. 

It rolls now where once wide continents spread 
their bosoms ; and it once rolled where the Alps, 
the Andes, and the Himalaya now rear their 
snow-capped heads. 

o 2 
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Art, empire, earth to change are doomed, 
Earthquakes have raised to heaven the humble vale, 
And gulfs the mountain's mighty mass entombed, 
And where the Atlantic rolls wide continents have bloomed. 

Nor even are the contents of its depths or its 
shallows the same for a single day. It is the 
region of perpetual deposit as the land is of per- 
petual denudation. In its fruitfiil womb new con- 
tinents are for ever being generated; and these 
new continents it gives to man, as Aladdin did his 
new lamps, in exchange for old ones. 
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CHAPTER V. 

LYBLL ON THE VAL D'ABNO. 

IF VALLEYS WERE WIDENED BY EROSION OF RIVER BANKS, 
THEIR SIDES WOULD NOT SLOPE, BUT MUST BE CLIFFS, 
WITH INTERVENING TABLE LAND. RIVERS CUT DEEP CHAN- 
NELS, RAIN MAKES WIDE VALLEYS. FLAT LAND MAY BB 
DENUDED. WATER MAY RUN WITHOUT A SLOPE OF LAND. 
NATURE ENDEAVOURS TO PREVENT DENUDATION BY ROOTS, 
NOT leaves; man BY TERRACES. ETERNAL CIRCLE OF 
CHANGES. 

In chapter xlv., ' Principles,' Lyell makes up by- 
far his best mixture of his various theories for 
the formation of valleys, since he there confines 
himself to rain and rivers. And with the excep- 
tion that he lays too much stress on the erosion of 
their banks by rivers, with some trifling contra- 
dictions, the principles are here true principles. 
He talks of 'those disintegrated rocks, of which 
such enormous masses are swept down annually 
into the sea.' And he winds up with, ' by plough- 
ing up thousands of square miles, and exposing a 
sur&ce for part of the year to the action of the 
elements, we assist the abrading force of rain^ and 
diminish the conservative effects of vegetation.' 
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This is all right. This is subaerial denudation, 
and very contrary to the suhmarine theory. 
Page 685, he enquires how far v^etation may 
'retard the levelling effects of running water, 
which it cannot oppose, much less counter- 
balance. It is well known that a covering of 
herbage and shrubs may protect a loose soil from 
being carried away by rain, or even by the 
ordinary action of a river, and may prevent hills 
of loose sand from being blown away by wind ; 
for the roots bind together the separate particles 
into a firm mass, and the leaves intercept the 
rain water, so that it dries up gradually, instead 
of flowing ofi* in a mass, and with great velocity. 
The old Italian hydrographers make frequent 
mention of the increased degradation which has 
followed the clearing away of natural woods in 
several parts of Italy. A remarkable example was 
afforded in the Upper Val D'Amo in Tuscany, 
on the removal of the woods clothing the steep 
declivities of the hills by which that valley is 
bounded When the ancient forest laws were 
abohshed by the Grand Duke Joseph, during the 
last century, a considerable tract of surface in 
the Cassentina (the Clausentinium of the Eomans) 
was denuded, and immediately the quantity of 
sand and soil washed down into the Arno 
increased enormously. Frisi, alluding to such 
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occurrences, observes, that as soon as tlie bushes 
and plants were removed the waters flowed olF 
more rapidly, and, in the manner of floods^ swept 
away the vegetable soiL This effect of vegetation 
is of high interest, to the geologist, when he is 
considering the formation of those valleys which 
have been principally due to the action of rivers. 
The spaces intervening between valleys, whether 
they are flat or ridgy, when covered with vege- 
tation, may scarcely undergo the slightest waste, 
as the surface may be protected by the green- 
sward of grass ; and this may be renewed, in the 
manner befpre described, from elements derived 
from rain-water and the atmosphere. Hence, 
while the river is continually bearing down 
matter in the alluvial plain and imdermining the 
cliflfe on each side of every valley, the height of 
the intervening rising grounds may remain 
stationary.' 

Observe the change of agents in forming ifvaUeys 

valleys, in one short sentence. It begins with by'LJonof 

rain firom above, and ends with the river * under- theiJ sides ' 

mining the cliffs' from below; though it is slope, hut 

evident, that if valleys were formed by the with interven- 
ing t€ible land. 

undermining erosion of rivers, even in unrocky 
ground like our chalk, the sides would be pre- 
cipitous 'cliffs J and the tops of intervening 
hills flat table land; while the enlargement of 
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such valleys could only take place by a constant 
calamitous succession of land-slips, in the same 
way that cliffs yield to the erosion of the sea. 
Rirers may Eivets havc the powcr to cut narrow channels 

cut deep 

channels, rain or vaviues ; but they have very little power of 

makes wide 

▼aUeys. widening these. Disintegration and the wash of 
rain widen these ravines into broad valleys. 
While this is going on rivers convey to the sea 
what rain brings to them, which would other- 
wise pass out of the valleys more slowly by the 
wash of rain. 

But rivers no more make the sediment which 
they cany than railroads manufacture the wares 
of which their traffic consists. The sediment 
carried by rivers is brought to them by rain, 
from the entire surface of their tributary ground, 
or waterslope. Erosion of banks is an excep- 
tional calamity. But heavy rain never happens, 
but it loads the rivers with mud. Nay, it loads 
the along-shore waters of the sea with mud. 
These are matters of fact, not matters of opinion. 
We * need no ghost ' nor good eyes to ascertain 
them; all we need good is the umbrella and 
macintosh, to enable us to go out and see. 

The Atlantic round Madeira, or the Medi- 
terranean along Spain, France, and Italy, or the 
Egean round the Isles of Greece, forms no ex- 
ception : vidimus flavum each of them ; or rather 
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I have seen the Atlantic red instead of yellow at 
Madeira during heavy rain. It is astonishing 
how soon the sea clears. Still more astonishing 
that not a vestige of dirt, mud, earth, or day 
remains on or near the shore of the grand 
recipient of all these. Ocean not only instantly 
swallows all, but Ucks the platter dean. 

But in the same page Lyell is ' overtaken by Fiat land may 
a violent thunderstorm,* near San Lorenzo in 
Spain; and *I saw the whole surface, even the 
highest levels of some flat-topped hills streaming 
with mud, while on every dedivity the devas- 
tation of torrents was terrific. The pecuUarities 
of the physiognomy of the district were at once 
explained ; and I was taught that on speculating 
on the greater effects which the direct action of 
rain may once have produced on the surface of 
certain parts of England, we need not revert to 
periods when the heat of the climate was tropicaV 

But why the words ^greater' and ^ once? water may 
Why, if rain once denuded the surface m slope of land. 
England, should it have ceased to do so now ? 
Did it rain harder once f Or is the ground harder 
now? But however, cselo tonantem credidimus 
Jovem regnare (that Jove rains). And in a 
thimderstorm, Lyell bdieved that even flat 
ground may be denuded by ram, which he 
seemed to doubt in the first part of the page. 
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But I must say a word theoretically to those 
who may not have met with Lyell's practical 
proof. Most people are doggedly possessed of 
the idea that water will not fiow on land which 
has no slope. But as rain falls from high 
Heaven, its only relief from rising on itself is to 
flow. Empty a decanter of water on the middle 
of the table. Does the water remain in the 
middle ? Introduce a pipe of running water to 
the middle of a flat stone hall. The water flows 
all over the flat pavement, and finally escapes 
from the hall by every door. Why? Not 
because it flows without a fell, but because it 
rises on itself, and so makes a fall. 

unda impellitur undk 

Urgeturque prior venienti urgetqne priorein. 

As the tide flows up the bed of every river 
twice every day, perhaps for the space of 100 
miles, at the rate of twenty miles an hour, stop 
the pipe of supply and the hall will * run dry ; ' 
continue the supply for ever, and a channel 
would be worn at each door, and from any two 
doors across the centre of the hall we should 
have one of Humboldt's 'great fissures,' or 
Messrs. Martin's and Hopkins's * cross fractures.* 
Nature drains and denudes every flat on earth 
on this principle, a channel being cut backward 
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from wherever the water can escape, with a 
celerity directly as the softness of the soil Tliese 
channels become small valleys, and so the flat no 
flat, but hill and dale. 

We need no Jupiter Tonans, nor need we go 
to Spain to see that flat land is denuded by rain. 
There is a clay field near this house, so flat that 
no eye could fortell which way the ^ter would 
run off* it. Yet every heavy rain it discolours the 
whole of the stable pond with a copious yellow 
stream, through an exit in the bank. No one can 
doubt in this case that rain denudes the flat field 
and deposits in the pond.^ I have seen this hap- 
pen when the field was covered with an excellent 
crop of clover two years old. So that the strong 
soil was not only ' matted together ' by roots^ but 
the rain was ' broken in its fall ' by the leaves and 
stalks, which really were close enough to the 
ground to effect this, operations which Lyell 
aUudes to thus in finishing the page : ' In the 
Torrid Zone the degradation of land is generally 
more rapid, but the waste is by no means propor- 
tioned to the superior quantity of rain, or the sud- 
denness of its fell, the transporting power of water 

* Possibly one of the benefits of underdraining is that, 
besides letting ofiP water which would stagnate, in the opera- 
tion, the finer parts of soil are washed in instead of out 
While the water which is discharged abstracts a comparatively 
small portion of the soil. 
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being counteracted by a greater luxuriance of 
vegetation. A geologist who is no stranger to 
tropical countries, observes, that the softer rocks 
would speedily be washed away in such regions 
if the numerous roots of plants were not matted 
together in such a manner as to produce consider- 
able resistance to the destructive power of the 
rains. Tharparasitical and creeping plants also 
entwine in every possible direction, so as to render 
the forests nearly impervious, and the trees pos- 
sess forms and leaves best calculated to shoot off 
the heavy rains, which, when they have been 
broken in their faU, are quickly absorbed by the 
ground beneath, or when thrown into the drain- 
age depressions, give rise to furious torrents/ 
These are curious functions of the leaves. They 
first cause the rain to be ' quickly absorbed,' and 
then ' give rise to furious torrents.' But we may 
pass over small tributary contradictions when we 
are considering the four main channels of contra- 
diction by which Lyell forms valleys. And what 
a dehghtful change from the ' great fissure ' sys- 
tem ! At this moment all theories are left in the 
lurch, except disintegration and the wash of rain, 
and the question is how to prevent the whole sur- 
face soil being bodily washed away by rain, and 
this in England, Italy, Spain and the tropics. 
Nay, in the tropics, but for the friendly interven- 
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tion of leaves^ not only the soil, but ' the softer 
rocks would speedily be washed away.' 

With regard to the denudation of such ' steep Nature en- 

deatfOMTB to 

declivities' as those of the Val D'Amo, nature prevent dena- 

dation hyroots 

endeavours to preserve the soil by the roots of notiMw; 
woods, though Lyell has a hankering to make 'the 
leaves intercept the rain water, so that it dries up 
gradually, instead of flowing off in a mass and with 
great velocity,' and would persuade us that instead 
of the roots protecting the soil in tropical forests, 

* the trees possess forms and leaves best calculated 
to shoot off the heavy rains, which, when they 
have been broken in their fall, are quickly ab- 
sorbed by the ground beneath.' 

The fall of rain from leaves is the reverse of 
conservative to the soil. Leaves collect the rain 
into infinitely larger masses than the natural rain- 
drop, and mechanically tear up the soU. If you 
wish to see this feet, examine a road under the 
head of a tree, you will find only rough stones, 
because the finer material has been mechanically 
ejected. If you wish to hear the fact, walk under 
a tree with an umbrella in heavy rain. The um- 
brella will tell you as plain as it can speak of the 
increased size of the drops. 

• If man removes the roots of woods for culti- man by 
vation, on * steep declivities' like those of the 
Amo, his art preserves the soil by stone walls 
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and terraces. Thousands, I might say millions of 
miles of this terrace work clothe the hill sides of 
the south, and this practical necessity affords the 
best possible practical proof of the truth of the 
theories which I advocate. When art has thus 
done her best greenly to flounce nature's garment 
to the highest, we often see above, long and deep 
ridges of grey, bald rock without a shrub. Yet, 
by the chemical action of the atmosphere and 
by the chemical and mechanical action of rain, 
this region, the picture of sterility in itseK, is a 
constant source of the most fertile soil for the 
terraces of the hill side below. That soil does 
Eternal circle uot stop there. It does uot stop in the valley 

of changes. j^^J^^^ ^^^g j^^^ g|^p g^^j^ ^J^g dcpths of 

the sea. From these depths it will be re-elevated. 
'The Spirit of God' moves throtigh the depths as 
well as ' on the face of the waters,' and is present 
imo toUere de gradu, and each grain of soil which 
we have traced from the mountain top to the 
ocean's depth will move for ever in the grand 
circle of changes contrived by an AU-pervading 
Beneficence. Circle of changes I have called it, 
but the more proper term would be circle of rench 
vation. And is the term waste quite proper for an 
action which converts the face of the barren pre- 
cipice of limestone or granite into rich soil for the 
production of the most exquisite vegetation, which 
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gives subsistence, and therefore existence, to the 
noblest of God's creatures ? 

How exquisitely Ovid words the Pythagorean 
doctrine of perpetual change and renovation : 

Omnia mutantui: ; nihil interit. . . 

Hsec quoque non perstant quae nos elementa vocamua. 

. . . tamen omnia iiimt, 
Ex ipsis et in ipsa cadunt. . . 
Nec species sua cnique manet, rerumque novatrix 
Ex aliis alias reparat natora figuras. 
Nec perit in tanto qnidqnam (mihi credite) mundo ; 
Sed variat &ciemqae novat ; nascique vocatur 
Incipere esse aliud qnam quod fuit ante, morique 
Desinere illud idem. • . 

These are sublime doctrines as regards matter. 
So is the 'morte carent animaj' as regards the 
sold. 'There is,' however, 'but one step from 
the sublime to the ridiculous.' And, alas! that 
the profound philosophers who held these doc- 
trines shoidd have taken the one step beyond the 
transformation of matter to the ridiculous behef 
in the transm^ration of souls. 
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CHAPTER VI- 

LYELL ON THE VAL DEL BOVE. 

LTELL's fifth theory forms the VAL DEL BOVE BY SUB- 
SIDENCE. IT IS FORMED, LIKE ALL OTHER VALLEYS, BT 
RUNNING WATER. WHY VOLCANIC DISTRICTS HAVE WEAK 
SPRINGS AND DEEP DRY RAVINES. 

LyeU's^M FovB different theories for' the formation of val- 

theonr forms *^ 

R^e ty^TOb ^^^^ ^ many, but that Lyell must start a 

aidence. jifth for the formation of the great valley of Etna, 
the Val del Bove. He attributes its formation to 
subsidence. As he could not conveniently get the 
sea over Mount Etna, he forgets his submarine 
theory altogether, and simply fights against ' run- 
ning water.' 

* Principles,' page. 396., he says: 'We cannot 
ascribe this valley to the action of running water ; 
for if it had been excavated exclusively by that 
power, its depth would have increased in the 
descent ; whereas, on the contrary, the precipices 
are most lofty at the upper extremity, and di- 
minish gradually on approaching the lower region 
of the volcano.' Apply this argument to any 
other valley. Does the height of the sides of the 
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valley of the Mississippi increase, from the Rocky 
Mountains to the Gulf of Mexico ? Does not the 
height of these sides vary in every part, without 
any reference whatever to the bed of the vaUey ? 
The height of the sides of the valley, or their 
comparative height at different places, has nothing 
to do with the question. The question is, does 
the bed of the valley, independently of interrup- 
tion from modem lava streams, slope continuously it is formed, 
to the sea r as it does so, there is every presump- valleys, by 

miming watoi 

tion that this slope was graduated by water ; and 
it would have required a miracle to have subsided 
in this form ; consider the extent of the continuous 
descent of the Mississippi from the Rocky Moun- 
tains to the Gulf of Mexico, contrasted with the 
utter irregularity of the sides of the valley, and as 
Playfair remarks, it is as infinity to unity, that 
water must have graduated the descent; the 
irregularity of the sides of mountainous valleys, 
contrasted with the regularity of their beds^ is the 
very fact which proves that valleys have been 
formed by the descent of water. For what other 
agent could have produced these marvellously 
regular slopes of boundless extent, in the midst 
of the most thoroughly irregular surfaces ? 

Besides this, if the Val del Bove had subsided^ 
it would have subsided bodily. But there are 
certain rocks, Finocchio, Lepra, Capra, and Mu- 

H 
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sara, which, owing to their hardness, have resisted 
disintegration and the wash of rain, and stand 
abruptly out of the bed of the valley. Of these 
rocks, Lyell, with much naivete remarks, ' Almost 
all the isolated masses in the Val del Bove, such 
as Capra, Musara, and others, are traversed by 
dikes, and may^ perhaps^ have partly owed their 
preservation to that circumstance^ if at least the 
action of occasional floods has been one of the 
destroying causes in the Val del Bove ; for there is 
nothing which aj^ords so much protection to a mass 
of strata against the undermining action of running 
water as a perpendicular dike of hard rock.* 

The precipitous sides of the valley are also 
scored throughout with an infinity of projecting 
dikes J or veins of injected lava. I call these as 
witnesses in my favour ; for I do not think that 
subsidence would have left these projections, but 
disintegration and wash of rain would. 

Lyell says of them : ' They consist of harder 
materials than the strata which they traverse, 
and therefore waste away less rapidly under the 
influence of that repeated congelation and thawing 
to which the rocks in this zone of Etna are exposed.' 
Now, though Lyell may not agree with me in 
thinking that these dikes prove the original form- 
ation of the valley by waste, he here allows and 
shows that the prolongation and enlargement of 
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the valley is at this instant going on by waste 
precisely the same as they do in every other 
valley in the world. But though these dikes 
are witnesses of the waste, they are by no means 
measures of it ; for they are not only equally 
exposed with their softer neighbours to disin- 
tegrating causes, but> from their projection, they 
are infinitely more exposed to these disintegrating 
caxises. 

The head of every valley on a steep hill side 
forms, and mitst form, *an amphitheatre, sur- 
rounded on three sides with ' banks, if not preci- 
pices, ' the loftiest being at the ui)per end, and 
the height gradually diminishing on both sides.' 
LyeU says this of the Val del Eove, as if it was 
extraordinary, and peculiar to that valley. But 
if it were granted that this valley were formed 
by subsidence, is LyeU going to form all the other 
valleys of Etna by subsidence ? or, if not, how 
have they been formed, except by the wash of 
rain? since they have confessedly never been 
under the sea. 

LyeU, indeed, says * that running water in gene- 
ral exerts no power on Etna, the rain which faUs 
being immediately imbibed by the porous lavas ; 
so that, vast as is the mountain, it feeds only a few 
smaU rivulets, and these even are dry throughout 
the greater portion of the year. The enormous 

u 2 
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were both overwhelmed by these floods of mud, 
as in modern times were St. Sebastian and Massa, 
so suddenly as to suffocate seven persons. 'It 
will, therefore, happen very frequently, that to- 
wards the base of a volcanic cone alternations 
will be found of lava, alluvium^ and showers of 
ashes.' Herculaneum is 'covered not only by 
showers of ashes, but by alluviums and streams 
of lava,' ' to a depth of nowhere less than 70, 
and in many places of 112 feet.' 

Lyell says of Torre del Greco : ' It seems pro- 
bable that the destruction of three thousand of 
its inhabitants in 1631, which some accoimts 
attribute to boiling water, was principally due to 
one of those alluvial floods which we before 
mentioned.' But alluvium is not deposited 
anywhere without a corresponding denudation 
somewhere. 
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CHAPTEE vn. 

LYBLL ON THE VALLEYS OP CALABEIA. 
lyell's 'principles' tbb work of the age, but it has 

ONE SPOT. LTELL'S SIXTH THEORY OF THE FORMATION OF 
VALLEYS. LYELL'S SUBMARINE THEORY DOES NOT APPLY TO 
VOLCANIC DISTRICTS OR ISLANDS. * FLOOD OF OUTBURST.' 

Lyell writes of *the earlier geologists' that 
they ' were singularly unconscious of the amount 
of their ignorance.' With regard to the forma- 
tion of valleys, I should apply the words of this 
illusirioits author to himself. And I should 
consider myself sufficiently illmtrious^ if my ex- 
ertions could induce him to erase the one spot LyeU'sTrm 
from 'the great work of this age.' If not, the ^^ofthe 
great work of the next age will be an expurgated ^^C^ ^ 
edition of Lyell. 

In his account of the formation of the valleys 
of Calabria, Lyell is as completely in contra- 
diction as usual to his own submarine theory in 
particular, and to his four (or Jive) theories in 
general. Indeed, I think that he should here be 
credited with a sixth theory ; for he here joins 
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LyeU'8 siJTth fire and water in a most unholy alliance against 

theory of the ^ ° 

formation of the devoted region. And the mode of action of the 

valleys. ^ 

aUied forces is quite distinct from their mode of 
action in the Weald. Chapter xxix., ' Principles,' 
he considers 'how earthquakes contribute to 
the formation of valleys.' But his earthquakes 
in Calabria are no longer 'mathematical earth- 
quakes' Uke those of the Weald. He does not 
crack out 'great fissures,' forming a 'rectan- 
gular intersection of geodesic lines,' like Hum- 
boldt, or fractures, ' longitudinal and transverse,' 
like Messrs. Martin and Hopkins. He makes 
his regular approaches, indeed ; but on a system 
quite different from that employed in the Weald. 
He saps with water, and then springs his sub- 
terranean mine. 

With the Mediterranean on one side, and the 
Adriatic on the other, he surely throws away a 
chance for the employment of his own submarine 
plan. And with the crest of the Apennines 
between these two seas, what an inexhaustible 
field for fissures, cracks, and portages! But> 
no ; earthquakes and the erosion theory become 
the sole and sovereign specific for valley-making 
here. When taken to be well shaken; that is, 
when water has undermined the cliff from below, 
an earthquake is to shake it down from above. 
The plan would be no great improvement^ how- 



Ch. VIL] VALLBYS OP CALABKU. 



105 



ever. In 1783, 60,000 Calabrians fell wretched 
victims to one earthquake.* And if Providence 
were to be so improvident as to allow Lyell to 
carry out his plan as a system, the consequences 
would be as disastrous to the land as to its 
unfortimate inhabitants ; for instead of gently 
sloping hill and dale, we should have a chaos 
intersected by defts inclosed by cliffs. 

Lyell says (p. 466), that 'the formation of 
valleys by running water can never be xmderstood 
if we consider the question independently of the 
agency of earthquakes. It must not be imagined 
that rivers only begin to act when a coimtry is 
already elevated far above the level of the sea; 
for their action must of necessity be most power- 
ful while land is rising or sinking by successive 
movements.' 

Again he talks of ' that pecuhar removing force 

♦ The great igneous authority, Humboldt, repeats the 
ancient mlgar error, that volcanoes are * safety-valves ' 
against earthquakes. The Calabrians, — oh fortunati nimium ! 
— are nearly surrounded by safety-valves — ^Vesuvius, Etna, 
Stromboli, and another in the Lipari Isles. Humboldt quotes 
Strabo for the fact that Sicily was much more shaken by 
earthquakes before it was divided from Italy ! and before 
Etna was a volcano I The modem earthquake referred to 
above, disregarding these ancient facts, not only desolated 
Messina at the foot of Strabo's safety-valve, but destroyed the 
aged Prince of Scilla, with 1430 of his people, who had taken 
to their fishing-boats in the hope of safety ; and Humboldt 
says ' 60,000 were destroyed in Sicily, in 1693,' in spite of 
their Etna, their Stromboli, and their separation from Italy. 
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required to form a regular system of deep and 
wide valleys ; for time, which they are so unwilling 
to assume, is essential to the operation. Time 
must be allowed in the intervals between distinct 
convulsions for running water to clear away the 
ruins caused by landslips, otherwise the faHea 
masses will serve as buttresses, and prevent the 
succeeding earthquake from exerting its fiill 
power. The sides of the valley must be again 
cut away by the stream and made to form pre- 
cipices and overhanging cliffs before the next 
shock can take effect. 

'If a single convulsion of extreme violence 
should agitate at once an entire hydrographical 
basin, or if the shocks should follow each other 
too rapidly, the previously existing valleys would 
be annihilated instead of being modified and 
enlarged. Every stream might in that case be 
compelled to begin its operations anew, and to 
shape out new channels, instead of continuing to 
deepen and widen those already excavated. But 
if the subterranean movements have been inter- 
mittent, and if sufficient periods have always 
intervened between the severer shocks to allow 
the drainage of the country to be nearly restored 
to its original state, then are both the kind 
and degree of force supplied by which running 
water may hollow out valleys of any depth or 
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size consistent with the elevation above the sea 
which the districts drained by them may have 
attained.' 

Here, in direct contradiction to his own suh- 
fnarine system of forming valleys, Lyell accords 
that function to rivers. But it appears that 
the operation is much facilitated if from time to 
time the valleys are choked up by earthquakes ; 
or if the previously existing valleys should be 
annihilated, and 'every stream be compelled to 
begin its operations anew, and to shape out new 
channels, instead of continuing to deepen and 
widen those already excavated/ Also that 'the 
action must of necessity be most powerful while 
the land is rising or sinking;' why^ he neglects 
to inform us. Kivers can only cut valleys down 
to the level of the sea, and if the land is then 
raised the rivers may then deepen the valleys. 
This would give the rivers more to do, if that 
is to make them more * powerful.' But how 
would a sinking make them more powerful ? 
With submission, neither Lyell nor earthquakes 
are likely to throw light on the subject ; and 
'if we consider the question' as dependent on 
' the agency of earthquakes,' ' the formation of 
valleys by running water can never be under- 
stood.' However, in the proper districts of 
earthquakes, in volcanic regions, Lyell is right 
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LyeU'BBub- to Call in running water, or any agent to form 
does not ^ his valleys. His own submarine theory will not 
voF^nic ^pply to volcanic districts or islands,' for their 
surfaces have been ejected over them when they 
were already above the sea ; and they have been 
coated and recoated thousands of times, by floods 
of melted rock when they had long been sub die. 
Yet the gradients of the river valleys and dry 
valleys, and the whole form of the ridges and 
furrows of the entire surface drainage of a volcanic 
region (say Madeira), are so precisely the same 
as those of any other mountainous district, that 
no eye can glance over the two, and doubt for 
an instant that the same cause caused the form of 
the drainage of both. 

In Tenerife I have seen numberless cases of 
volcanic dikes which projected from the opposite 
sides of valleys, and ran across the streams in 
their beds at all angles ; and sometimes four or 
five dikes close to each other, and not parallel. 
The direction of the water-courses is never altered 
by these dikes, as is asserted by Keith Johnston. 
A dike simply retards the deepening of the 
ravine where the dike is, and that part of the 
ravine which is above it. The part below it 
wiU be deepened precisely as if the dike did not 
exist. But the part above must wait for the 
lowering of the dike, and the deepening will then 
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go on backward ; that is, fix)m the dike towards 
the hill. When a dike runs diagonally across 
the main ravine, it of course does the same with 
the minor ridges and furrows, with which rain 
has scored the entire surface of the sides of each 
ravine. These minor ravines, however, run 
' right up and straight down,' regardless of the 
dike or Keith Johnston. This may be well 
seen from the acqueduct in the ravine north of 
Santa Cruz. We have only to look at a geological 
map, to see the incorrectness of Keith Johnston's 
remark, that rivers change the direction of their 
courses with every change of geological strata. 
These valleys of Tenerife are almost all dry, 
except in rain. The beds of the upper parts are 
sheer rock, the middle parts wear the appearance 
of torrents of stones^ the lower beds are alluvial 
plains of stones, and opposite the mouths of these 
valleys are very commonly deltas and bars of 
stones. Behind these bars, after each rain, large 
deposits of earth and sand are formed, which the 
people diligently collect. Where permanent 
streams exist, they are usually lost at a consider- 
able distance above the mouths of the valleys; 
that is, except in rains, they percolate to the 
sea, beneath the alluvial plains, deltas, and bars. 
From the sides, hundreds or thousands of torrents 
of stones fall into these rivers of stones. Some- 
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times these lateral shoots have formed barriers 
across the valley, behind which large beds of 
boulders and earth have accumulated, again to 
be thrust out by heavy longitudinal floods. In 
this case, I imagine that the overwhelming force 
Flood of out- of what the French call the debS.cle comes into 

burst. 

play. I shall translate it by * the flood of out- 
biu^t.' This takes place usually on the breaking 
up of the ice in all northern rivers or of dams 
formed by avalanches; and in such cases credi- 
dimus Jovem regnare. But without frost or 
snow, in all steep hollows and mountain torrents, 
the ' flood of outburst' is of constant occurrence. 
The paving blocks of the beds of torrents catch 
floating rubbish, large and small, and form tem- 
porary dams and lakes. Away goes a block, 
which deepens the outlet some feet. Eock 
after rock follows, dashing itself and its neigh- 
bours below into pieces a tenth part of their 
former size. A day or two after, we decide that 
the brawUng streamlet, which seems to ask per- 
mission to steal through these fragments, never 
did, nor ever will, have power to move one of 
them. This 'flood of outburst' is sometimes 
taken advantage of by man. On precipitous 
mountain sides, where whole trees could by no 
means be got out, they are cut and split into 
logs for firewood, and pitched into the streamlet 
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below, till they dam the water and flood them- 
selves down. 

Can any one look at the valleys of Madeira 
and Tenerife, and not see that they are formed 
by the rush of water? and that the process is 
still going on as actively as ever ? Can any one 
stand on the central ridges of Madeira, and not 
see that they are crumbling beneath his foot? 
That every year must lower their height? Can 
any one see the blue Atlantic at Fimchal turned 
to blood-red by every rain, and not perceive that 
the beautiful island is gradually and annually 
melting into the sea ? Though it is beneficently 
ordained, that during this process, as it becomes 
less mountainous, and holds back more soil, every 
year it should become better adapted to the 
support of vegetable and animal existence. 

These islands exemplify the contrary effects of 
the contrary causes — fire and water, and vividly 
portray the perpetual contest between the two 
powers which LyeU has united. They show us 
that rain, which we consider only as a productive 
power, is the destroyer, the dissolver of con- 
tinents ; and that subterranean igneous action, 
which we consider only as a destructive power, 
is the producer, the replacer of continents. The 
cause which caused the valleys is in as full opera- 
tion at this moment as ever it was. Indeed, 
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valleys exist only in the dissolution of hills ; that 
is, in the gradual and eternal wash by rain of the 
existent earth into the sea. 

resolutaque tellus 
In liquidas rorescit aquas, 

and 

Telliis glomerate cogitur und^ 

are as true at this instant as in the time of 
Pythagoras, and as they have been, and will be 
(shall I say ?) evermore. 
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CHAPTER Vm. 

TRAVELLING OF SEA BEACH. 
PENINSULA OF 6IENS. FLINTS FROM TORQUAY TO THE LAND's END. 

pebbles of all strata from granite to flint in south 
coast beaches. groins. sorting and sizing of sea 
beach. blown sand. boulder clat. portland, a 
natural groin which catches the chesil beach. dover 
built on a beach 2,000 tears old. submerged forests, 
embanked land is denuded. northern drift ancient 
sea shores. origin of the druid sandstone. the brighton 
'elephant bed.' 

In the first edition in 1857 I published an account peninsula of 
of two isthmuses formed by travelling beaches, 
which join the island of Giens to the land and 
make it a peninsula. I alter the account here 
and give an entire chapter to the subject, because 
I think that my views were wrong and that it is 
a subject of vital importance in geology and 
wholly misunderstood by geologists. 

I was converted thus : I spent the winter of -phnts from 
1857 at Torquay, and found flints on the shore, 'u^^d!^ 
This surprised me, because though there are flints 
half way between Newton and Torquay, they are 
inland and in the waterslope of the Teign, and I 
determined to see how far west I could: find flints 

I 
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on the shore. I visited Slapton sands westward 
of Dartmouth, and both sides of Start Point, 
the shore between Plymouth breakwater and the 
Yealm, Looe, Swanpool and Gillans bean at Fal- 
mouth, the beach below the Lizard lighthouse, 
Gadwsorth cove to the east of the Lizard and 
Kynance cove to the west of it, Loe pool below 
Helston, Mounts bay on both sides of Penzance 
Lennen cove at the Land's End, and both sides of 
St. Ives and Hayle. This was as far as I went, 
and at all these places I found flints— ^t such 
places as Slapton sands and Loe pool myriads 
of tons. 

Pchbles of all It now occurred to me that if I found the flints 

strata from „ , . . n • • t ^ i 

pranite to 01 the east m the west a fortion I ousrht to find 
coast beaches, the pcbblcs of the wcst in the east. Since the 
beaches of the south coast are supposed to travel 
eastward with the tide^ and in all the beaches 
which I examined from Weymouth to Dover I 
found a mixture of pebbles of all strata from 
granite and trap up to flint. As a general rule 
the great proportion of pebbles on a sea beach 
are from local strata. Travelled pebbles are 
generally numerous directly as their hardness, 
since directly as their softness they are easily 
ground into sand. The only limit to the travelling, 
of boulders and pebbles is their being groxmd into 
sand, and the hardest pebbles, that is flint and 
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quartz, are the greatest travellers. So tliat tlie 
general rule above is sometimes greatly modified 
or indeed quite reversed thus. Any one taking 
a glance at the beach of St. Leonard s, which is 
on the lowest Wealden stratum and about mid- 
way from the chalk of the North and South 
Downs, would say that it was composed of flint, 
and the countless myriads of tons of flint there 
must have travelled at least from Folkstone or 
Beachy Head. Indeed, take our six south coast 
counties, and I do not think that from a glance at 
the pebbles on the spot any one would at first say 
whether he was at Helston in Cornwall, at Slapton 
sands in Devonshire, at the Chesil beach in Dorset- 
shire, at Hurst Castle in Hampshire, at St. Leonard's, 
in Sussex, or at Dover or Dengeness in Kent. 

On observing what are called groins the whole Groins, 
afiair appeared clear. Where the land is low 
or the chfis are of soft material it is common 
to protect them by groins^ that is, lines, of posts 
boarded running straight across the beach and 
decreasing in height fi'om the land to the sea. 
These groins do not protect the land immediately 
but through the medium of the beaches. That is, 
they prevent its travelling, and it is very curious 
to observe how very light a breeze, if it is along 
shore or oblique to it (even ofi* shore) will cause 
the wave to break obUquely to the shore, and 

I 2 
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consequently will heap the beach down wind 
against the groin. When the wave feJls parallel 
to the shore it forms the lower shore in ridge and 
furrow running straight across the shore to the 
sea. But as the wind blows the wave flows and 
as the wave flows the beach goes, and in general 
the wave breaks on the shore obliquely. But it 
always recedes from the shore straight, conse- 
quently every pebble that is moved travels along 
the shore with the wind or at least with the wave. 
On all large beaches of shingle two or three 
terraces may in general be seen, owing to the 
movement of beach at the different high water 
marks at spring and neap tides, and also to the 
accidental differing height and power of the waves 
at high water, and on the same groin these ter- 
races may often be seen to have been heaped 
while travelling in opposite directions, according 
as opposite winds have prevailed. It requires an 
oblique gale of wind at high water at the highest 
spring tide to smooth the entire beach. 

Groins are generally tied by cross beams from 
the side of the greatest exposure to wind. These 
beams become permanently imbedded and hold 
the groins by tension. So that the greater the 
weight on the groin the greater the power which 
holds its ties, and the weight against the groin is 
thus most ingeniously made to hold itself up. 
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When the pebbles have risen as high as the groins 
they flow over the groins. But they never heap on 
the leeward side. On the contrary, the sea always 
digs deepest on the leeward side of the groins. 
For the oblique wave flows freely up the heaped 
windward side and over the groin and falls with 
^ impact on the unheaped leeward side and would 
imdermine props of the groin. Thus the beach 
on fhe leeward side of a groin recedes from the 
sea by denudation, and the beach on the windward 
side of a groin advances into the sea by heaping, 
and the oblique wave is constantly at work to 
bring the line of beach parallel to itself. 

Shake the sugar-basin. The large lumps come Sorting and 

sizing of sea 

to the top ; the fine sugar goes to the bottom : beaS. 
because the small grains have a greater facility 
in passing downward between the large lumps 
than the large lumps have. From the sugar-basin 
reason, when the field has been well worked and 
harrowed, all the sur&ce flints are above the sur- 
face. Abstract the motion and they have a ten- 
dency to sink, I think as low as the bottom of the 
soiL From this sugar-basin reason, as the largest 
pebbles are always on the surface of the beach, 
they are the first to be struck by the wave, and 
they are rolled to the top of the beach, and this 
sugar-basin reason sifts, sorts, and sizes the beach 
on every seashore of the wide, wide world. In 
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screening sand or gravel the largest grains or 
pebbles run down to the lower part of the surface. 
On the shore it is the upward stroke of the wave 
which places the largest pebbles on the upper part 
of the surface, and as extremes meet, the lightest 
floatage and the heaviest drift travel together up 
the shore in each flood tide, and are left together . 
in a line to mark how far it ranged. 

But the largest pebbles on the surface of the 
shore are not only exposed to the upward stroke 
of the wave. They are also exposed to the on- 
ward stroke of the obhque wave. The largest 
pebbles travel most quickly to leeward, and 
between all groins this diminishing of the pebbles 
from the leeward groin to the windward groin 
may be seen. 

Blown Band. Now, as the oblique wave travels along shore, 
but returns straight^ there must be a constant 
passage of water along shore to leeward. This 
must be compensated by an under current in the 
sea, and though this under current would not 
carry shingle, it would carry those finest particles 
of sand which may be held in suspension, and I 
think that this is the cause of the accumulation of 
sand fine enough to blow which is so common at 
tlie windward end of large beaches, and which 
may be observed at Bridport (Bride-port), the 
windward end of the Chcsil beach, notwithstand- 
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ihg the constant export of countless tons to all 
parts of the world for the manufacture of ' Port- 
land Cement.' 

But besides these normal movements some seas i3ouider ciuy. 
carry beach out for other seas to bring in again. 
Thus I was told by fishermen at Abbotsbiuy tliat 
their crab-pots were sometimes filled or biuried by 
shingle at a considerable distance at sea, and at 
Slapton sands that smugglers dared not sink their 
tubs there for fear of losing them in that way. 
It is probably in this way that shingle passes 
round headlands, and quantities of beach are 
carried out too far to be washed in again. Tliis 
is the origin of the rounded pebble, the travelled 
pebble, the sand and the Druid-sandstone in our 
' plastic clay and sand' 

Now, I think that the law of the sugar-basin Portland a 

natural groin 

and the laws of the groin apply universally to all winch eatciu s 
beaches and that the peninsula of Giens and the beach, 
peninsula of Portland may be viewed as natural 
groins. At St. Salvadour on the coast of Fmnce, 
opposite to Giens, I found what I conceive to be 
a raised beach. Eaised beaches exist along our 
south coast, and I think that it is the shallows 
caused by the rising of the land which has allowed 
the accumulation of double beaches between Giens 
and the land as well as between Portland and the 
laud (Chesil beach and Smallmouth sands). 
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Pebbles never accumulate where the water is 
deep and the diff steep, not because they cannot 
travel there, but because they cannot stop there. 
A boulder lifted there travels with the wave 
ahnost as freely as the water which composes the 
wave. Boulders can no more accumulate where 
the water is deep and the cliff steep than soil can 
accumulate on the fece of a precipice though the 
soil is perpetually forming there from disintegra- 
tion. It is the fiiction of a sloping shore and the 
constant tendency to be landed high and dry 
which stops the boulder on his journey, and they 
only stop when they have got out of the way of the 
sea. They cannot rest within reach of the waves. 
A storm at a high spring tide may put them out 
of route for years, centuries, nay, thousands of 
years, and again set them at liberty. 
Dover built on Speaking liberally, we know that part of the 
yJ^^id^'^^^ beach at Dover has been stationary for 2,000 
years ; since Lyon (page 149, voL i.) says ' the 
Komans erected some of their first buildings upon 
it at this place and a part of the ruins have re- 
mained to our time,' and these banks must not 
only have been formed, but must 'have assumed 
a permanent character before they were built on 
by the Eomans. From these times to the present 
day, and especially from the times of Edward the 
Confessor, WilUam the Conqueror, Henry VIE., 
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and Henry Vlil., the case has been perpetually 
litigated, engineers versus travelling beaches, or 
Act of Parliament against act of ocean. The 
engineer's art, however, has not been called on to 
prevent ocean from destroying its apparently 
most ephemeral land together with the town on 
it, but to prevent ocean from consolidating its 
work to such a degree as to stop up the harbour. 
Lyons says (page 146) * the houses at the foot of 
the high and almost perpendicular cliff, are con- 
sidered by strangers in a perilous situation ; but 
use has familiarised it to the inhabitants, and 
experience has taught them that there is not 
much danger to be apprehended by the falling of 
the chalk above them.' This fact is quite in 
accordance with the theories which I fight for. 
The sea undermining the foot of a cliff keeps it a 
precipice and induces heavy falls. Kemove the 
action of the sea and atmosphere disintegration 
and denudation work most mildly in softening 
down the precipice, and the accumulation from its 
gradual decay is easily prevented. But for this 
it would long ago have formed a smooth slope of 
grass. But in parts now the foot both of the east 
diff and west cliff is terraced and cut into some- 
what smoky hanging gardens. 

Every headland projecting from a line of coast 
forms a boulder-parting or division of a boulder- 
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flow, as the crest of a hill forms a water-parting 
or division of the rain-flow and soil-flow, and the 
foot of each headland is bare of beach as the crest 
of the hill is bare of soil. The ruins of the head- 
land, however, furnish a constant supply of land 
boulders for the bay on each side, which accumu- 
late there as soil accumulates in the valley. 

If in the centre of the bay rain and rivers have 
denuded the land to the sea level, the sea cannot 
farther erode it except by first shovelling the whole 
beach on to the land and then eroding the ground 
on which the beach stood. Thus the hard head- 
land while it faces the attack of the eternal eroder 
at the same time throws a shield of boulders be- 
fore its softer neighbours. 
Submerged Where the upright stems of trees, with their 
roots in their place as they grew, are found on the 
shore below high water mark, ' a catastrophe,' or 
' a grand convulsion,' or ' a subsidence of the land,' 
or *an oscillation of level' is inferred. Mantell 
calls these ' submerged forests,' or collections of 
stumps * subterranean forests,' and he compares 
them to the silicified forest of the 'dirt-bed' of 
Portland, and the along-shore boatmen are quite 
angry if you will not allow that where the sea is 
now a forest was 'before the flood.' But such 
* catastrophes' are, as I have stated in the Athe- 
naeum, simply the result of the most gradual opera- 
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tion of rain, rivers and the sea. In former days 
the stream or the rain valley cuts its estuary far 
deeper even than low water mark, and forms wliat 
is called an arm of the sea. In later days the sea 
throws up a bank of shingle across the mouth of 
the deep-cut estuary, completely dams itself out 
and partially dams the streams in, though these 
often soak through the shingle at low water so as 
never to rise near the height of high water. 
Thousands of such cases exist in England. These 
sea beaches thrown up by storms frequently stand 
not only very much higher than the high water of 
the sea which throws them up, but the land be- 
hind them is often much lower than the high water 
of the sea, and thus, according to circumstances, 
peat, pasture or wood grows below the high water 
mark. The rapidity of the growth of alluvial 
deposit from periodical inland floods is then much 
increased. For aU the alluvial wash of the entire 
valley or waterslope is here at once stopped short, 
none of it can percolate the shingle into the sea ; 
deposit is rapidly accumulated on deposit, and 
rooted trees are found under peat, in peat, and 
above peat, not only on the shore outside the 
shingle-bank, but in cutting the sluices inside the 
shingle-bank, and by degrees the land which was 
below low water mark may be raised by alluvial 
deposit far above high water mark. When man 
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appears on the scene, if fine alluvium plasters up 
the shingle enough to hold back the water, it is a 
common practice to dig a trench a few feet into 
the shingle which lets the water flow off in a 
stream, or if circumstances admit, a trench is cut 
through the shingle and occasionally cleared. 
Then come sluices and iron piping through the 
shingle bank. The land drainage is let out at low 
water and the sea kq>t out at high water. Millions 
of acres of our best pasturage are held on this 
Embanked tcniure. But whcu the streams are embanked 

land is 

denuded. and are let off to the sea so perfectly as to prevent 
their natural annual overflow, annual denudation, 
of the old alluvium wiU take place instead of 
deposit of new alluvium, and the land may again 
become denuded far below the usual tidal leveL 

The natural progress of such shingle banks is 
inward, that is, landward. In this progress they 
include and preserve the stems and roots of any 
trees which are in their line of march while the 
heads decay and fall. As the shingle bank travels 
inland the sea erodes the site on which the bank 
lately stood and exposes between high and low 
water the peat and the stems and roots which the 
shingle had covered. This may be seen at such 
places as Pevensey sluice, or at Pebblesham at 
the west end of St Leonard's (and the Ham which 
the railroad traverses there is composed oi pebbles)^ 
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at Hastings opposite Mantells 'diluvial valley/ 
In a minor way it may be seen in the bays of 
Torbay. To the centre of a bay, as Torbay, the 
beach travels fix)m each horn, fix)m Berry head 
and from Hope's nose by the same wind. Hence 
the accumulation of beach at the centre of Paign- 
ton, and the very same force which has carved 
this bay out of the soft sandstone between the 
two hard limestone heads throws up this bar of 
protection. The Paignton beach travels from the 
Torquay or Hope's nose side to the north foot of 
Eoundham Head. The Goodringtqg beach travels 
from the Brixham (Brides-ham) or Berry head 
side to the south foot of Koimdham head, and 
walls are built, not to keep back the sea water^ 
but the sea land. Through these aco:umulations 
of beach the streams are now passed artificially. 
In former ages before art let the water out at low 
water, marshes, bogs and peat have accumulated 
behind the beach. Peat is seen in front of it now 
below high water mark. In this peat at Torre 
Abbey the stumps of trees are seen. 

As the prime agent in these movements, the 
wind, is the most changeable gentleman on earth, 
so are his works. They are constantly being 
placed, displaced and replaced ; and in continuous 
gales boulders not only pass backward and for- 
ward, round headlands from one bay into another. 
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but perform this countermarch constantly till they 
are ground into sand or till they get high and dry 
on a settled beach or into a settled line of travel. 

We have here a vast, universal and eternal 
agency which is always at work and which has 
been always at work, and which will be always 
at work on every shore throughout the globe, and 
which, without the aid of ice, or icebergs, or 
' glacial epochs,' or ' waves of translation,' or 
* great advancing waves from the north or other 
such vionstrous assumptions^ is always forming 
accumulation^ of transported boulders here, of 
shingle there, and of sand in another place, and 
this simple cause has originated all those inland 
drifts which are entirely composed of boulders and 
water-worn pebbles with foreign pebbles among 
Northorn drift t^cm. That is, all those drifts (and I include 
suont'''' what is absiu-dly caUed 'northern drift') are 
simply ancient sea beaches ; and as causes of the 
'northern drift' the monstrous machinery and 
decorations which I have mentioned may be re- 
garded and discarded velut segri sonmia. 

As every part of the earth which is now above 
the sea has once or more than once been under 
the sea, so it is only natural that in every part of 
the earth we should find traces of the sea and of 
sea shores. Sea drift with the marvellous mixtiu'e 
of pebbles from granite and trap to the chalk flint, 
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may be seen in six different positions within the 
narrow limits of my own county of Hampshire. 
The materials of this sea drift have been placed 
in these six different positions imder circumstances 
most distinct and in some cases at periods most 
distant one from the other. First and foremost, 
on our sea shores at this instant may be found 
mingled pebbles from every geological formation 
in England. Second, The same mixture is found 
in our raised beaches; and since the shore on 
which the Eomans built at Dover is at the same 
level as the present shore, our raised beaches must 
be at the least 2,000 years old. Third, the same 
mixture of travelled pebbles is found in the gravels 
which bed our upper dry chalk valleys. These 
gravels are, indeed, almost entirely angular, or 
only slightly worn and wntravelled. They are the 
residuum of denudation. That is, while the wash 
of rain cut the valley through the clay- capped 
chalk, the travelled pebbles of the tertiary clays 
were dropped in the bottom together with the 
untravelled angular secondary flint. Fourth, in origin of the 
the Druid sandstones of Froxfield, on the top of ^one. " 
the clay-capped chalk hills of the Petersfield 
hangers, and in the pudding-stones of Bridestone 
lane, near Alton, I have found rounded pebbles 
of qiiartz mingled with pebbles of flint, and I 
should guess that as all conglomerates must have 
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been formed on sea shores, aU conglomerates will 
be found to be mixtm^es of travelled pebbles. These 
Druid sandstones and conglomerates have nothing 
to do with icebergs, nor have they themselves 
travelled, though their materials have. They are 
simply sand or pebbles of tertiary sea shores acci- 
dentally hardened into stone by water impregnated 
with iron, carbonate of hme, or flint. When they 
are on the bare chalk they also are the residuum 
of denudation, that is, these hard nodules remain 
after the soft clays have disappeared from the 
chalk by disintegration and the wash of rain. 
Fifth, over the entire surfece of our ploughed 
land, whether of tertiary clay or of secondary 
chalk, the same mixture of travelled pebbles may 
be foimd. The clays have been deposited in the 
sea as a general rule farther out to sea than the 
sands, but in storms at high water sands and 
these pebbles have been washed into them. So 
that gravel-pits exist on our clay hill-tops entirely 
of rounded pebbles. When on the chalk, these 
pebbles must again be the residuum of denudation, 
that is, they remain after the days which held 
them have disappeared by the wash of rain ; and 
Sixth, this marvellous mixture of travelled pebbles 
from granite and trap to the chalk flint is to be 
seen in the greensands of Woolmer Forest under 
the chalk. Have icebergs or the ' great advancing 
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waves from the north/ or the * waves of trans- 
lation ' driven this drift under the chalk ? About 
as much as they have collected the mixture of 
pebbles on our present sea-shores. The sands of 
Northern Germany and of European Euasia have 
been deposited in shallow seas. What then can 
be more natural than that lines of travelled 
boulders should remain where sea-shores were ? 

The Brighton * Elephant Bed ' rests on an Tho Brighton 

° , 'Elephant 

ancient sea beach containing such a mixture of Bed/ 
^ boulders. The Elephant bed itself is composed 
of unworn or slightly worn materials. Chalk 
rubble, loam, chalk flints and masses of Druid 
sandstone and conglomerates. These are some- 
times cemented into what is called coombe rock 
by water containing carbonate of lime. Througli- 
out the Elephant bed the remains of elephants, 
horses, deer and oxen are found. The shingle of 
the ancient beach below contains boulders of por- 
phyry, granite and slate. The sand below the 
shingle contains bones of whales with sea shell 
fish of existing species. I consider this Elephant 
bed to be a land drift which reached the sea- 
shore after the beach was raised. Abstract the 
sea and there would be deposits of this sort around 
the whole of England. The sea sweeps the shore 
clear now of all that will float as muddy water. 
Mantell does not think so. He gives tliis engrav- 

K 



130 



TRAVELLING OP SEA BEACH. [Ch. VUI. 



ing in the 'Wonders of Geology/ and supposes 
that when the ancient raised beach B was at the 
level of the sea the whole line of coast subsided 



'North 



Theflca. 
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ELEYATBD 8TBATA AMD BEACH AT BBIGHTON, EAST OF KEMP TO^^. 

A, Elephant bed ; b, Ancient bed of Shingle ; c, the Chalk ; d, Terrace of Chalk • 
beneath the ancient sea-beach. 

1. (a), Chalk, rubble, loam, &c., obscurely stratified; this deposit, 

from its containing many teeth and bones of elephants, I have 
named the elephant bed ; it constitutes the upper three-fourths 
of the cliffs. 

2. (b), Shingle, or sea beach and sand, several feet above high-water 

mark. This ancient shingle, which from the inroads of the sea 
extends in the cliffs beyond Kemp Town but a short distance in- 
land, is constantly found beneath the loam and clay, several 
hundred yards North of the shore, in Uie Western part of 
Brighton. In wells sunk in the Western road, the shingle bed 
was reached at a depth of fifty-four feet. 

3. (c). The undisturbed chalk, which forms a sloping diff, inland, 

behind the Elephant bed, (a) and shingle (b), passes under the 
latter, and appears as a terrace at the foot of the present dif^ 

(D). 

to the depth at least of the present top of the 
Elephant bed A, and that the Elephant bed was 
deposited on the ancient beach under the sea, and 
that the whole has been raised again. I quite 
disagree. There has been no sinking since the 
formation of the ancient beach, but simply one 
rise to the small height above the sea which that 



Ch. VIIL] TKAVBLUNG OP SEA BEACH. 131 

beach stands at. This laid dry a vast extent of 
sea-bed. The action of the sea which had 
formerly kept the cliff C precipitous is re- 
moved. The cliff becomes ' a sloping cliff 
inland^' and down its steep sides the Elephant 
bed has passed simply by the wash of rain and 
has been deposited on the dry ancient beach. It 
is a land drift deposited on land^ and therefore 
contains remains of land animals, consequently 
its materials are unworn or only sUghtly worn. 
But it is curious to consider the mixture of tra- 
velled materials, organic and inorganic, which 
meet in this land drift and the ancient and modem 
beaches below without the aid of ice or icebergs 
or waves of translation, but by the simple opera- 
tions of rain, rivers and the sea. The sea not 
only peremptorily refuses burial to our dead in 
her vast cemetery ; but how often does she cast 
her own dead on to our shores, and thus we here 
find the largest animals of the land not mingled 
but in contact with the largest inhabitants of the 
deep. And it is curious to remark how Nature 
blows hot and blows cold at every turn. I do 
not mean that with one breath Nature blows the 
globe into a state of igneous fusion to please 
Leibnitz, and with the next breath into an icicle 
to please Agassiz. But observe the contrary effects 
which she makes to follow on each other from 

R 2 
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the same causes. I have mentioned the throwing 
up a protecting dam of beach at the centre of the 
bay by the very power which is scooping the bay 
out. Again, Nature has no sooner, by rain and 
rivers and the sea, cut the estuary deep below the 
level of the sea than with the very same workmen 
she fills up the cutting. She dams the sea out 
with its own beach and shovels the contents of 
the widening, ever lowering, ever lengthening 
valley into the estuary. Or in other cases, at her 
omnipotent will she makes the victorious land to 
follow the sea into its own regions, and protrudes 
a delta into it of thousands of square miles in 
extent. So in the case of Giens and of Portland, 
Nature has no sooner divided the island from the 
continent than by hoisting up the land she sets 
the same workman, the sea, whom she first em- 
ployed to sever them from the land, to join them 
to the land again. What can be more contra- 
dictory or impossible than all this in theory ? Yet 
in practice it has taken place for ever all over the 
world and is taking place all over the world now. 
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CHAPTER rX. 
Sedgwick's doctrine that denudation is 

ONLY ON lines. 

AQUEOUS DENUDATION IS UNIVERSAL, AND IS NOT CONFINED 
ONLY TO LINES OF TORRENTS AND RIVERS. THE BEDS OF 
GLACIERS SUFFER DENUDATION. LAND COVERED BY ETERNAL 
SNOW SUFFERS DENUDATION. THAT ICE AND SNOW MUST 
ACCUMULATE AT THE POLES IS FALLACIOUS. MOUNTAINS 
WHILE RISING MAY BE DECREASING IN HEIGHT. AERIAL 
DENUDATION AND DEPOSIT. 



According to Professor Sedgwick (Lyell s ' Prin- Aqueous de- 
ciples,' p. 684), * torrents aad rivers act upon n^reai,^lnd 
lines only,' while vegetable growth and deposit, oniy^to^^^ 
'the antagonist power' to * the spohation and i^teandT' 
waste caused by running water on the land,' are 
universal. But the area of aqueous denudation, 
or wash of rain, is still more universal than the 
area of vegetation. The disintegration of the 
barest rocks and precipices, of the barest moun- 
tain ridges, beyond the pale of vegetation, is 
washed by rain to the plant-clothed hill-side 
below. Nay, even from the mountain-top clad 
with eternal snow, the descent of this en masse. 
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the avalanche and the glacier bring down debris 
with them to be disintegrated below. Indeed, 
glaciers bring down their huge quota, ready 
ground for exportation by the torrents which 
they generate. According to Saussure, four of 
these main channels, or trunk lines of denudation, 
are continuous from the top of Mont Blanc, and 
from these the debris of ' the monarch of moun- 
tains ' are traced for great distances. 
The beds of That the beds of the valleys of glaciers sufier 
denudation, denudation like those of other valleys, I think we 
may infer for two reasons. First, the grooves or 
lines scratched on the sides of the valleys by the 
passage of the glaciers are discovered far above 
their present level. Next, if this were not so, 
there would be an abrupt break or step from 
the glacier valley to the valley in prolongation 
of it. 

Besides the moraines or heaps of undigested 
detritus deposited by glaciers at their lowest ends, 
the streams which issue from them are always 
loaded with mud. These streams are flooded in 
the spring and summer, when the snows melt, to 
such a degree that, Saussure says, they raise the 
level of the Lake of Geneva six feet in that 
season. There is a common belief that the waters 
of the Ehone pass through the lake without 
mingling with it. The river, however, enters the 
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lake as muddy as possible, and leaves it as peUucid 
as possible. Perfectly clear water reflects the 
colour of the sky. And the waters of the lake 
and of the sea are as blue as the sky above them 
in clear weather ; but in cloudy weather they are 
lead-colour. 

The same argument will prove that the parts Land covered 
of mountains covered with perpetual snow sufler snow snm rH 

denudatiuii. 

aqueous denudation precisely the same as all 
other parts of the earth. For if not, along the 
lower line of snow we should find terraces the 
reverse of those of Glen Eoy, and similar to some 
which I shall mention in the next chapter ; that 
is, the terraces would be above the denuded parts 
instead of below them. Summer rains, and the 
melting of snow by summer suns, percolate the 
snow, and what does not enter the ground runs 
off it, and denudes it the same as if there wore no 
snow. But it is a fallacy to suppose that if a 
' glacial epoch ' had ever existed, a greater denu- 
dation would have gone on than now goes on by 
rain and rivers. 

The cause of the descent of glaciers is simply 
the pressure of snow from above their upper ends. 
Mr. Hopkins (' Philosophical Magazine,' October 
1859), is as unfortunate here with his glacial 
mathematics as he is in the Weald with his igneous 
mathematics. He talks of ' the tendency of such 



136 SEDGWICK'S DOCTRINE THAT ICh. IX. 

an enormous weight of ice to descend down a plane 
even of very small inclination ;' and he mentions 
slopes 'at inclinations sometimes not exceeding 
2** or 3**/ and he assures ns twice over, that his 
conclusions ' were as certain as that of tlie parallelo- 
gram of forces, and no theory which contradicted 
them could possibly be true.' Very much so. 

But then, no doubt, it equally as true is 

that ''an enormous weight of ice' can no more slide 
down a slight incline than a small weight of ice can. 
Or if it can, perhaps the mathematician will tell 
us why it can. And on slopes of two or three 
degrees, and on aU the slopes of the lower ends of 
glaciers, sohds large or small (and among them 
ice) woidd rest motionless. If a glacier could be 
extracted from its valley, the valley would be 
instantly filled again by the fall of the snow from 
above into it, which snow was before supported by 
the upper end of the glacier. It is only the pres- 
sure of this snow from above, which pushes the 
glacier down ; abstract this pressure fro7n above, 
that is, let all the snow be abstracted from Mont 
Blanc, and let no more snow fall, every glacier 
would cease instantly to move downward. They 
would retreat upward by melting, and would 
finally disappear ; even above the former snow- 
line, they would melt in summer suns. But as 
snow constantly does fall on Mont Blanc, and as it 
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cannot melt there in the same proportion as it 
falls, it would constantly accumulate there imless 
it was constantly shoving the glaciers down 
towards the sea, as rain is constantly shoving 
the whole surface of the earth down towards the 
sea. Owing to the firiction of the bed of the 
valley, the centml ice yields most easily to the 
pressure from above^ and travels most quickly. 
This principle obtains also in rivers, though water 
is neither viscous nor brittle. But Professor 
Forbes is unfortunate in calling ice (one of the 
most brittle things we know), viscous. A glacier 
travels at different rates in different parts, or alters 
its form to the form of the valley on the same 
principle that holds in the ice-house, that is, by 
being pounded to atoms and freezing solid again. 
This residts from extreme brittleness, the very 
reverse of viscousness. 

Though ice and snow perpetually surroxmd That ice and 

. , . . . , snow mtist in- 

the two poles, it is not the same ice and snow, crease at the 

poles is falla- 

any more than the snow on the moimtain top or dous. 
the water in the river continues the same. And 
the idea that ice and snow mitst increase at the 
poles is fallacious. Every year thousands of 
enormous mountains, we might say continents, of 
ice (all bearing mud, earth, and stones) float off, 
and are melted in more temperate latitudes. The 
causes of increase or decrease of snow which may 
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occur at the poles, are shown by a magnificent 
theory of the illustrious Lyell. 
Mountains It docs uot foUow that whilc mountains are 
may be Hsiug they are increasing in height. They may 
lieiglit. be decreasing in height. Suppose the Alps to 
have been rising six inches in a century for my- 
riads of years, if their denudation has been seven 
inches in a century, they have been decreasing in 
height. 

It is true that the direct action in waste and 
denudation of torrents and rivers is on lines only ; 
and were it not for the atmospheric disintegration 
and the lateral wash of rain this their direct 
action woidd only cut ravines and channels to the 
sea, and the sides of all valleys, instead of sloping, 
would be cliffs; that is, where a spring issues 
high up the mountain side, it wiU cut a deep 
ravine with precipitous cliffs^ and the deeper it 
cuts, the more springs it will lay open. But what 
widens this ravine into a broad vaUey with 
gently sloping sides ? The lateral wash of rain 
into the longitudinal YaRej. And what forms the 
broad valley, even where there is no river at tlie 
bottom ? or within many miles ? The longitudinal 
scooping power of the concentrated wash of rain, 
which in no respect differs from that of the torrent, 
except in its being a hundred-fold more powerful 
than the torrent. It is indeed intermittent ; so is 
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the real scooping force of the torrent, for torrents 
only really excavate when swollen by rain. A 
torrent swollen by rain to perhaps twenty times 
the volume of its usual spring water, and hurling 
fragments of rocks along of all sizes, is, in point 
of excavating and destructive power, as much 
more formidable than its usual self as a shotted 
gun is more formidable than an unshotted gun. 
We never see the dear torrent set its rocky am- 
munition in movement, though the shape of this 
ammunition tells us how often, and for what 
distances, it has been projected. But when the 
torrent is turbid with the wash of rain, we can 
hear its huge cannon balls rattling down, and 
grinding each other and their rocky bed and 
banks, till what has started from the mountain's 
brow as a huge rock arrives at the sea in the form 
of pebbles or of sand. For although, as the flood 
of rain subsides, the flow of boulder stones ceases, 
this is only for a time ; each rain sets them on a 
stage on their journey, as, in lower levels and 
gentler gradients, will be seen of soil, and the 
more minute particles formed by disintegration 
and vegetable chemistry. ^ 
And it is not only that districts of rocks are 
amply supphed with this ammunition which 
districts of softer subsoil are without ; but as 
rocky subsoils have httle power to admit rain by 
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absorption, it agglomerates in the ravines which 
it finds ready loaded to the miizzle with loose 
rocks and boulders. And thus the longitudinal 
cutting of ravines proceeds in rocky mountains 
perhaps as rapidly a*^ in softer subsoils. But the 
widening of these longitudinal ravines into broad 
valleys by disintegration and the lateral wash 
of rain is a process infinitely slow in comparison 
to what takes place in districts of softer sub- 
soils. 

But as sure as dry land stands betwixt high 
heaven and the sea, the waters of heaven will 
wash it into the sea. And whether the dry 
land be of soft or of hard material simply 
makes the difference of the comparative time 
required for the operation. In soft and porous 
subsoils, as the tertiary and chalk, though nature 
does not make so much fuss about the affair, 
she proceeds equally surely. 

The top of the same Hampshire hill, which 
may be chalk capped with tertiary strata, is 
on one side moving to the German Ocean, 
through the medium of the Thames, and on the 
^ther side to the English Channel, by the Itchen, 
forming one of Humbolt's ' fissures,' or Mr. 
Hopkins's 'fractures.' From all sides of the 
tops of these hills, and from all sides of every 
height on the globe, there are dry river beds^ 
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down which soil flows whenever rain is heavy 
enough to run ; and all the infinite ramifications 
of these dry rivers^ or ravines, or gorges, or- 
gullets, or coombs, or chines, or bottoms, or 
vales, or dales, or deans, or levants {qu. from 
labens), by whatever name they or any parts of 
them are locally called, all have descents gra- 
duated by water, and outlets to the running 
rivers (if not to the sea), without any abrupt 
junction of the lower ends of the dry vallejs 
with the upper ends of the river valleys; and 
no drop of rain runs an inch on the surface of 
the earth without, as fer as it goes, setting some 
soil forward on its road to the sea, and it wont 
run back again. No return tickets are given. 
It will wait there, and go on by the nex-^-mm. 
The very soil on which we tread, and which 
we cultivate, may be said to be on its road 
from the hill to the sea. Soil which is the 
disintegration or detritus of rocks (I use the 
term rocks in the wide geological sense) is in 
perpetual formation over the whole surface of 
the earth ; and from the whole surface of the 
earth it is in perpetual movement, by the wash 
of rain, to the bottom of the sea. 

This paragraph was scarcely printed in the 
second edition of the ' Tree-hfter,' before I had 
an opportunity of seeing the surface water flow 
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from the two sides of Filmere Hill, as I have 
supposed the soil to do. Frost set in a day or 
two before Christmas, 1853, and a great quantity 
of snow fell. In the night of Friday, the 6th of 
January, 1854, a rapid thaw began, with heavy 
rain. I walked from Eotherfield to Brookwood 
on Saturday. Owing to the hard frost the 
ground absorbed no water. It stood on the 
high road at East Tisted more than a foot deep, 
natures gradient being dammed up by the cross 
road of man. Over this, the water flowed into 
the Lavantj from Farringdon, by Chawton and 
Maiden Lane, to the east of Alton, into the 
Wey and Thames. In following the high road 
from Tisted up the north-east side of Filnuere 
Hill, I saw a continuous stream along the valley, 
running from near Ashen Wood. Where the 
valley was crossed by the new enclosures of 
West Tisted Common, the water was ponded 
back into lakes till it flowed over the small banks 
on which these fences stand. And (risum te- 
neatis amici?) if left to nature precisely the 
same processes of filling up these lakes "and 
cutting down their barriers would go on as have 
been described in the ancient lakes of Auvergne 
and in the valley of the St. Lawrence. 

On descending the south-west side of Filmere 
Hill, I came to a stream below the Horse-shoes, 
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which continued along the Dean to Bramdean, 
through tke Lavant^ between there and Cheriton, 
to Tichbome and Southampton. The streams 
of these two usually dry trunk valleys were 
joined by very strong streams from their usually 
dry branch valleys. ; 

In such a case, where the surface of the 
ground is frozen hard, one would suppose that 
very little of the soil would be washed away; 
yet whenever snow is drifted, be the ground 
ever so hard frozen, a great quantity of soil 
is drifted with it. ' White as the driven snow,* 
is an expression as trite as it is poetical. But 
as the driven snow melts, its surface becomes 
anything rather than white. The melting snow Aerial denuda- 
percolates through itself in the form of water, posit, 
and the whole of the soil, which is mingled 
with its entire bulk, is gradually accumulated 
on the surfece, giving the drift the appearance 
of soil rather than of snow. And when the 
drift has entirely melted, a residuum of earth 
is deposited on the ground. If this aerial de- 
nudation and deposit of soil take place in drifts, 
I think it probable that aqueous denudation may 
take place in rapid thaws, be the ground ever 
so hard frozen. In fact, neither wind nor water, 
under any circumstances, ever travels empty- 
handed. 
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I once saw a remarkable example of aerial 
deposit under circumstances the most adverse 
to it. In an attempt to ascend Mont Blanc, 
before our arrival for the night at ' Saussure's 
house,' I counted in a rent, or crevasse, of a 
glacier which we passed, many years of snow, 
The top of each of these annual beds was clearly 
marked in black, and I think it quite probable 
that an aerial deposit takes place over the entire 
snowy surface of Mont Blanc. 

I need not remark that this portage of soil 
by wind must take place in all frosts, inde- 
pendent of snow drifts. Though the effect of 
this widely operating cause will not be so ap- 
parent as when its burthen ' violates the ingenuous 
snow.' 

What is shoved along the bottom by water 
(for instance, shingle) is arrested on the near 
side of any obstacle, but what is held in sus- 
pension in a stream is deposited on the farther 
side. And a comparatively small object, say 
a drifted tree grounded in a river, by causing 
a back-water or eddy, may form a huge mud- 
bank or island below it, which may change the 
course of the river. It is very curious to remark 
the huge drifts of snow which very slight objects 
will collect on their leeward sides. But as the 
wind, unlike the stream, is constantly shifting 
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to every quarter of the heaven, any collection 
of soil deposited by wind, instead of being con- 
stantly added to, may be frequently despoiled. 

There are, however, some places, as the tops 
of bare hills, which are constantly denuded by 
wind, and others, sucli as woods, which are 
constantly enriched by wind; and as they are 
free from aerial denudation the soil of woods is 
more than compensated even for the crops taken 
from them by man. 

A part of the products of vegetation may be 
said to be stored in the bodies of animals. And 
as carnivorous animals prey on the herbivorous, 
a part even in carnivorous animals, but the 
longest lived animals and plants, die, and their 
hardest parts decay; so that, on the average, 
the entire mass of a year's growth of all ter- 
restrial vegetation may be considered as taken 
annually from behw the surface and annually 
deposited afresh above the surface. Much of 
the organic or combustible part of this growth 
goes into the atmosphere in the form of 
gases, to be returned again to the earth in 
rain. Of the inorganic or incombustible part, 
or what would be the ashes of plants and animals 
if burnt, much is washed into the earth by rain, 
much ploughed in as manure, much washed into 
the sea with other soil. But doubtless much 

L 
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of this 'finely divided matter' is transported 
by wind; and although, in bulk, this aerial de- 
posit is a joke to aqueous deposit, its fertilis- 
ing quahties are great ; and as woods and parts 
covered with strong vegetation catch a great 
quantity of it, by comparison they are enriched, 
while surrounding lands are denuded, even sup- 
posing aqueous denudation and deposit the same 
in both. 

So in dry windy weather, when cultivated 
lands are thoroughly cleansed and broken finely 
for sowing, great quantities, even of soil^ change 
places by wind, by which exposed spots are 
impoverished, and sheltered spots enriched. 

This denudation of soil is visible ; so is the 
deposit of leaves. There are spots in which 
leaves are never allowed to rest, and others 
which every year catch large quantities. Ponds 
fill up even in man's short existence, and must 
be emptied if they are intended to serve as ponds. 
This happens whether ponds have a run of a 
stream through them, or a run of rain into them, 
or art prevents any run at all into them. In the 
last case aerial deposit will fill them, chiefly with 
leaves. But in all cases aerial deposit fonns a 
great item in fiUing ponds. 
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CHAPTEE X. 

LYELL ON NEW RAVINES, AND ON THE GANGES. 

FORMATION OF NEW RAVINES. < SUNK ROADS ' THE EFFECT OF 
AQUEOUS DENUDATION. LTELL ON THE GANGES. RAIN HAS 
LAID THE WHOLE SURFACE OF THE EARTH IN RIDGE AND 
FURROW. THE SOURCE OF THE VALLEY IS ALWAYS HIGHER 
UP THAN THE SOURCE OF THE RIVER. RIVERS OUTLETS OF 
MUD AS WELL AS OF WATER. GOLD ALLUVIUMS. CHINA 
CLAY. 

A VERT slight difference in hardness of surface Formation of 

- . , - . _ _ n 1 .11 ravines. 

or thickness of vegetation at the brow of a hill 
may concentrate the wash of rain into a stream ; 
this forms a channel, which is fed by rain from 
its sides. And though all possible natural acx^i- 
dents of this sort might have been supposed to 
have taken place long ago in all but volcanic or 
newly raised regions, Lyell, quoting Sir T. D. 
Lauder's account of the great floods in Moray- 
shire, August 1829, says, 'Some new ravines 
were formed on the sides of mountains where no 
streams had previously flowed, and ancient river- 
channels which had never been filled from time 
immemorial gave passage to a copious flood.' 
And again, Lyell, in giving an account of the 
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formation of new ravines by heavy rains on the 
28th of August 1826, in the White Mountains 
in New Hampshire says, 'The natural excava- 
tions commenced generally in a trench a few 
yards in depth and a few rods in width, and 
descended the mountains, widening and deepening 
till they became vast chasms.' This was the 
effect of one continuous heavy rain. 

And in the present day we may see ravines 
begun by the accidental results of many opera- 
tions of man. A hedge or ditch, a pathway 
or waggon-way, may commence the furrow on 
the mountain's brow, nay, even on doAvns which 
are covered with the closest greensward ; and 
how many of our bye-roads and lanes become 
ravines ! 

*Sankpoad8* Indeed, as the long conduits whose gradients 

the effect of . 

aqueous de- are laid by the wash of rain, very generally 

nudation. 

become the roads or lines of traflSc of man, 
so, vice versd^ the roads or Unes of traffic of 
man, on or near declivities, very generally become 
conduits for the wash of rain. Hence our ' hol- 
low waySj ' sunk lanes^' and sunk roads' Hollow 
ways are so common as to give their name to 
men as well as to places. In fact, the moment 
roads or lanes leave the line of the valley, the 
moment they cross the hills from one valley to 
the other, that moment they become more or less 
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sunk roads. And this, *inore or less,' depends 
on the steepness of the hills, witliout reference to 
comparative hardness: that is, the steeper tlie 
hill, the deeper the sinking of the road. The 
reason is, that roads on decUvities are channels 
for the wash of rain, and they partake of the 
nature of narrow valleys or ravines. In pro- 
portion as the surface of declivities is hard and un- 
porous, the wash of rain and its power accumulate ; 
so that, although declivities whose surfaces are 
soft are from this reason more easily abraded, 
by their porousness, which is generally a con- 
sequence of their softness, they are to a certain 
extent protected from denudation. That a founda- 
tion of the hardest rock will not support these 
modem gangways of man, witness the high cliffs 
on the sides of each Devonshire sunk lane. 

Where the subsoil is soft, as chalk, instead of 
cliffs, the banks mutter away^ and shelve off, and 
where trees or coppice wood grow, have an over- 
hanging coping of roots and earth. 

When a road runs horizontally along the side of 
a hill its upper side is loaded and its lower side 
denuded. 

When a road follows the centre of a dry upper 
valley with a fence on each side, it very generally 
becomes 'sunk' And this appearance is in- 
creased by the fences stopping the wash of soil to 
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the centre of the valley, and so raising the ground 
on each side of the road. 

But no road running along the top of a ridge 
or hog's-back ever becomes ' sunk' 

The deposit from the wash of rain on each side 
of all level roads is soon covered with growth ; it 
then catches the dust or aerial deposit, and unless 
the pickaxe and shovel are constantly at work the 
drainage of the road is soon choked up. 

In comparison to the broad waste from the 
wash of rain the waste by the direct action of rivers 
may be reckoned as nothing ; and even this waste 
by the direct action of rivers takes place, I might 
say, entirely when they are flooded by rain. The 
real main geological work of rivers is indirect; 
that is, the carrying off the traffic brought to them 
by the wash of rain ; and they carry this mighty 
traffic for the entire terrestrial surface of the 
globe ; at least their channels do. And the 
channels of most rivers would exist whether the 
rivers existed or not, as in the south you constantly 
see river beds dry or almost dry, except when 
filled by the superficial run of rain or the thawing 
of mountain snow ; and the size of the channels 
of all torrents and rivers (except in alluvial parts, 
for a reason which is given in chapter xv.) is in 
proportion to the heavy floods of rain which 
occasionally rush through them, not to the com- 
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paratively small volume of spring water which 
always flows down them. 

Lyell, quoting Mr. Everest, calculates that in ihe i-yeU on the 

GuDges. 

rainy season (four months) the flooded Ganges 
discharges into the sea a weight of earth equal 
to ffty-six great pyramids, and in the other eight 
months only the weight of four pyramids. Now 
if Professor Sedgwick will only grant us these four 
pyramids for the snows of the Himalaya, we shall 
have an annual superficial wash of soil amountnig 
in weight to sixty pyramids. This is the ordinary 
and annual work resulting from the operation of 
ordinary and annual rains on one river basin. But 
how many extraordinary floods, the result of ex- 
traordinary rains, have passed over the Ganges ! 

Does Professor Sedgwick think that all this 
soil comes every year from the erosion of the 
banks of the Ganges, or even from the valley of 
the Ganges ? If it did, the valley of the Ganges 
would soon be barer of soil than its declivities. 
The soU comes from a great part of all the tops^ 
and from all the sides of all the declivities of all 
the myriads of valleys ramifying from all the 
tributary valleys of the valley of the Ganges ; 
and what has passed into the sea in the forma- 
tion of the valley is a mere nothing to what has 
passed down the valley and does now pass down it, 
from the denudation of those infinitely extended 
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surfaces by rain. la the rainy season, there 
is, perhaps, a body of surface-water which flows 
down the vale to the sea in volume fifteen times 
as great as the spring water; and were every 
spring of the Ganges permanently dried up, the 
vale would still be flooded every year by a 
stream in volume only less by a fiflieenth part than 
that which flows every rainy season now, and 
fourteen times greater than that which flows in 
the three hot months. 

The following will show what has formerly come 
down, and what still does come down the sides of 
the Himalaya into the valley of the Ganges. ' A 
very ancient subterranean town, apparently of 
Hindoo origin, was discovered in India in 1833, 
in digging the Doab canal. Its site is north of 
Saharunpore, near the town of Behat, and seven- 
teen feet below the present surface of the country. 
More than 170 coins of silver and copper have 
already been found, and many articles in metal 
and earthenware. The overlying deposit consisted 
of about five feet of river sand, with a sub- 
stratum, about twelve feet thick, of red alluvial 
clay. In the neighbourhood are several rivers 
and torrents, which descend from the mountains 
charged with vast quantities of mud, sand, and 
shingle, and within the memoiy of persons now 
living the modern Behat has been threatened by 
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an inundation, which, after retreating, left the 
neighbouring country strewed over with a super- 
ficial covering of sand several feet thick. In sink- 
ing wells in the environs masses of shingle and 
boulders have been reached, resembling those now 
in the river channels of the same district, under a 
deposit of thirty feet of reddish loam. Captain 
Cautley, therefore, who directed the excavations, 
supposes that the matter discharged by torrents 
has gradually raised the whole country^ skirting^ 
the base of the lower hills and that the ancient 
town having been originally built in a hollow, was 
submerged by floods, and covered over with sedi- 
ment, seventeen feet in thickness' ('Principles'). 

Denudation by rain extends over the whole 
space of the earth. Its pace will be modified . 
hastened, or retarded, or partially stopped, by a 
thousand such circumstances as comparative hard- 
ness of surface, porousness, levelness, vegetation, 
heaviness of rain, hedges, and fences, &c. &c. Over 
vast tracts, denudation by rain is so slow as to be 
inappreciable. Still there is perhaps, scarcely any 
place in nature where excessive continued rain 
will not run; and this run will be discoloured. 
This discolouration will be from soil; and this 
soil will be deposited where the rain ceases to run. 

Even where the overflow of a river stands and 
deposits, that deposit may be subject to denuda- 
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tion from local rain after the river, or rather the 
flood, has subsided ; though the deposit of the 
river may be annually in excess, and accumulation 
of soil may result, as in all alluvial valleys. 
Rain has laid But the chicf thing which diminishes and re- 

the whole sur- 
face of the tards the effect of the wash of rain is the very 

earth in ridge 

and furrow, forcc of the causc. This force, speaking liberally, 
has thrown the whole surface of the earth into 
ridge and furrow, into these graduated vales slop- 
ing to the sea ; so that all the broad superficial 
runs of this wash are shortened^ and are made 
lateral into these longitudinal channels. We shape 
our roads high in the middle on this principle, to 
throw the rain off on each side with the shortest 
possible run into the ditch or gutter, and to pre- 
. vent a wash along the road, which would otherwise 
soon wash our artificial road away. Were it 
otherwise in nature, were there one plane descent 
from the tops of all the hills and moimtains, the 
volume of the superficial wash of rain, increasing 
as it descended, would many times in the year 
desolate the whole of the lower parts of the 
hills and mountains ; and the lower parts of the 
hill sides would have less soil than the upper 
parts ; they would be as bare of soil as the 
channels of torrents. The channels of torrents 
and rivers prevent this effect now ; they are 
nature's ditches and gutters, so that, in this light 
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rivers may be regarded as a conservative, not a 
destructive, power. But rivers are mere labourers 
or accessories in the affair. The wash of rain is 
the engineer which has laid out the gradients of 
this preventive surface drainage over the entire 
area of the earth. 

The source of the valley is always much higher Thegource of 

the yalley is 

up than the source of the river ; I mean tlfcin the always Wgher 

. ^1 upthanthe 

spring source of the nver, for the snow source or source of the 
glacier source being both superficial sources, I 
consider the same as the rain source of the valley. 
The river has no power of making a valley above 
it ; but a torrent of rain water has the power of 
scooping a valley below it. Even on Sahsbury 
Plain^ which is comparatively flat, and covered 
with the closest greensward, these dry valleys, or 
rather continuations of valleys, above the heads of 
rivers, exist: and that the cause which caused 
them still works may be argued from the valleys 
being richer in soil than the tops or sides of 
the hills, owing to the gentle gradients of the 
bottoms of the valleys ; for other things the 
same, that is, in the same strata, with the same 
vegetation, &c., one universal result of the wash 
of rain is, that the degree of denudation of soil 
will be directly as steepness. 

Some of these dry valleys have an almost 
imperceptible slope, and they might be perfectly 
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level, and yet regular channels for the wash of 
periodical heavy rain. For if water can get out 
at one end of a level channel, and can not get 
out at the other end or at the sides, it not only 
willy but must get out where it can, 

unda impellitur unda 

Urgeturque prior venienti, urgetque priorem. 

and it will carry with it much of the finer soil 
formed by disintegration and vegetation. 

When these chalky downs are ploughed up, 
the brow of the hill shows light, and the soil 
darkens in descending. This is from the rain 
washing the soil quickly down the hill, which is 
not so quickly supphed to the brow from the 
flatter top of the hill. Here the universal wash 
of rain may be seen. 

When one field comprehends the head of an 
entire coomb in a chalk coimtry, the semicircular 
brow of the coomb in like manner shows fight, 
and the soil darkens to the bottom of the coomb. 
When such a field is cropped, the crop also 
is fight on the brow, and heavy in the bottom 
of the coomb. Here the universal wash of rain 
may not only be seen by the farmer but felt by 
him. 

This imiversal portage of soil by rain, the 
eternal efiect of eternal causes, which in huge 
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spaces of time results in such vast geological 
changes, may also be seen oculis fidelibus when- 
ever a fence runs horizontally along the side of 
a hilL A natural terrace is then formed. For 
aqueous denudation goes on below the fence, 
and in chalk countries the ground becomes 
white; and not only does aqueous denudation 
cease above the fence, but aqueous deposit takes 
place, and the good soil which was on its way to 
the valley is arrested. Even a slight dead 
wattle, if kept up, will produce this effect, and 
though the hedge is dead the ground on which 
it is placed will grow. In France I have seen 
deep terraces result from very narrow strips left 
uncultivated to divide fields or properties. K 
the subsoil is hard rock, say the Devonian lime- 
stone or slate, the rock shows bare below each 
horizontal fence and rich soil collects above it. 

A gateway wrongly placed will often let 
considerable quantities of this collection of the 
best soU escape, which might otherwise have 
accumulated for what man might call for ever. 
So an injudicious down hill waggon-way, across 
fields, will sometimes act as a channel, and 
catching soil laterally tfonvey it away from its 
proper owner. If your neighbour's land lies 
below you on a steep hiU side, unless you wish 
to make him a present of your best soil, pound 
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it back on to your own land by a fence, and when 
it accumulates against your fence cart it up the 
hill agam. 

The beautiful artificial terracing of the hill 
side, which we see in southern mountain culti- 
vation, originates in the necessity of catching 
the stream of soil from above, and preventing 
its farther descent to the valley below, down 
which it would be washed, whether it were a 
dry valley or a river valley. 

In unusually heavy rains, numbers of these 
terrace walls give way ; and when a terrace goes 
which is high up the hill side, a sort of earthen 
avalanche takes place, bearing crops, soil, and 
stone walls in succession to the vale below. 

In these works man shows himself as a strong 
conservative. In alluding to man as a leveller^ 
our great geologist admirably remarks: 'By 
ploughing up thousands of square miles, and 
exposing a surface for part of the year to the 
action of the elements, we assist the abrading 
force of rain, and diminish the conservative 
effects of vegetation;' and by fencing these 
thousands of square miles, man acts as a very 
universal conservative. The existence of upper 
valleys or dry rivers of soil, proves that, were 
there no such things as rivers on the globe, the 
scooping power of agglomerated rain would still 
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give the same alternation of hills with valleys 
sloping to the sea which now obtains, and the 
same waste and denudation from lateral wash 
would still take place. The river only makes 
its own channel (which is much enlarged by 
rain floods), and in that channel assists in con- 
veying away the denudation brought to it by 
rain, which would otherwise travel more slowly 
along the valley, and out of the valley, by the 
same force which brought it into the valley — rain. 
I beheve that in many cases where the country 
is composed of soft and porous materials, as chalk, 
the depth of the valleys and channels scooped 
out by rain lays open the springs, and forms the 
rivers, instead of the rivers forming the valleys. 
How many dry valleys are there sloping to the 
sea, without having laid open a spring, and there- 
fore without any stream? And what formed 
these valleys? How many lateral or branch 
dry valleys are there falling into the main longi- 
tudinal dry valley, whose lower end joins the 
upper end of the river valley ? And how many 
lateral or branch dry valleys fall into the main 
river valley? And what formed these countless 
myriads of dry valleys ? 

Nothing can be more pellucid than our Hamp- 
shire streams, except in heavy rain. And to look 
at them we should not say that they carried 
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much soil to the sea. But throw a dam across 
the valley and form a pond. Deep mud is instantly 
deposited over the whole bottom of the pond, 
and a boggy delta where the stream enters. 
This is from the lateral wash of soil into the 
river in heavy rains. We have only to look at 
the complexion of the river to see this. And 
the river deposits the mud in the pond, which 
it would otherwise have carried down to the 
sea. I will instance the ponds at Alresford and 
at Warnford. This was .so published in the first 
edition in 1857. At this moment (November 
1858) an enormous gang of navvies, at an enor- 
mous expense, are emptying of mud the artificial 
lake at Avington. Yet the lake is clear of the 
main stream of the Itchen, which still deposits 
the main stream of mud below, that is, in 
the sea and on the banks of the Southampton 
water, while above Avington every branch of 
the Itchen has its mud-trap, namely, Alresford 
pond, the artificial lake at the Grange, and that 
Rivers outiete at Tichbomc. Every river, even the purest and 

of mud as well . . ^ n i ti /. 

as water. clcarcst, IS an outlet of mud as well as of water. 

And every puddle, and every pond, and every 
lake, and every sea, is a receptacle of mud as 
well as of water. 
Gold The same causes which deposit mud in each 

alluviums. p^^^le the road have formed, and are still 
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forming the deposits of gold from quartz, and 
of china day from granite. Nature is not only 
the great quartz-crusher by decomposition, but 
also the great gold-washer by rain and rivers. 
And whenever circumstances wiU permit she sifts 
and sorts the drift, and drops the gold down on 
to the 'bed-rock' on which the alluvium rests, 
or to the bottom of each stratum of the alluvium 
as perfectly as the gold-washer does to the bottom 
of the box below his cradle. However geologists 
may differ as to the original formation of matrix 
gold in quartz, or the original formation of flints 
in^halk, there is not a geologist existing who^ill 
not allow that alluvial gold has once been matrix 
gold, and has been rotted out of the rocks which 
contained it by atmospheric disintegration, as 
surface flints come from the rotting of the chalk 
which contained them into soil, and as china clay 
comes from the rotting of granite. Now granite 
and quartz are two of the most durable rocks 
on earth, yet the very geologists who allow this 
enormous rotting of these, the hardest rocks, 
deny the constant decay of the softer ones. Gold 
released from rock by rotting, like flints released 
from chalk by rotting, may be on the surface for 
ages before it is drifted into an alluvial bed by 
water. But of all the drift driven by water gold 
is the heaviest, and so has a tendency to sink 

M 
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sooner and deeper than anything oj the same 
size and shape. Alluvial gold, therefore, is found 
on the rock or bed on which the alluvium rests, 
because that is the bottom of the first stratum. 
So it is found on the top of the first stratum, 
because that supports the bottom of the second 
stratum, and so the divisions or partings of the 
strata are the chief receptacles for the coarse 
gold as it is called, though fine particles may 
be washed out of any part through an alluvium 
of perhaps 300 feet in depth, and any number of 
miles in length. 

The builders of these enormous deposits have 
not been monstrous convulsions or disastrous 
floods, still less 'glacial epochs,* but simply rain 
and rivers, that is, quiet atmospheric disint^ra- 
tion and the wash of rain. And that these 
builders are still at this work I quote a practical 
witness. 

Mr. Howitt writes (' Land, Labour, and Gold,' 
letter xxxv.), * These slates, sandstones, and other 
perishable substances holding gold being thus 
brought to the surface (where they are in places 
so conspicuous near these perpendicular dykes 
lately described), have gradually undergone de- 
composition from the action of the atmosphere 
and of rains, and this by degrees liberated the 
gold which has been washed into the streams 
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and valleys. This action is etill going on^ andj 
therefore^ after great rains, you will often find 
gold deposited in the roots of the weeds and 
shrubs in the creeks' * A most striking proof of 
the results of the gradual decomposition of the 
surface^ we found in the creek which we worked 
at the Upper Yackandanda. The gold was found 
in the mud of the creek, resting on a stratum 
of clay, at about a depth of two feet But on 
digging through the clay we found fresh drift 
of three feet deep, which must have been the 
accumulation of centuries. Neither in that, how- 
ever, nor in the rock beneath, was there the 
slightest deposit of gold. It was quite evident 
that the gold had only begun to wash into the 
creek from the surrounding slopes at a com- 
paratively recent period, because these slopes 
had only then begun to undergo decomposition.' 

A sudden flood cannot rot or decompose. But China clay, 
how many centuries must it have required to 
rot and decompose the granite from the felspar 
of which the china-clay beds of Cornwall and 
Devonshire come? The same rotting is going 
on now. The Tor reverses the law of the sugar 
basin. The blocks of granite get small directly 
as they near the top, because they are melting 
motionless in the atmosphere like lumps of sugar 
in moisture. The surface granite on the summit 

M 2 
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of the Tor is as different from what is quarried 
from below as the surface of the flint is from 
the interior. The granite and the flint ahke 
testify to this fact, ' every^ing on the surface of 
the earth which is not living is decaying.^ And 
as decay produces soil, all life depends on the 
decay of what has not life. 
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CHAPTER XI. 

ABSUKDITY OF THE ' IGNEWS FUSION' THEORY. 



IT IS ONLY FIRS WHICH KEEPS OUB HEADS ABOVE WJTEB, 
SOLIDS SUSPENDED IN LIQUIDS OBEY THE LAWS OF LIQUIDS. 
ORANGE SHAPE OF THE GLOBE OWING TO THE ACTION OF 
CENTRIFUGAL FORCE ON LIQUIDS. ABSURDITY OF THE DOCTRINE 
OF THE ORIGINAL INCANDESCENT FLUIDITY OF THE GLOBE. 
COMPARATIVE EVAPORATION FROM SURFACES OF EARTH AND 
WATER, 



It is only fire which keeps our heads above water. It is ovlyfire 
It is only owing to subterranean igneous action our heads 
that the solids of the globe are not submerged 
below, shall I say 3000 feet of water. It is true 
that the quantity of liquid in comparison to the 
solids of the globe is infinitely smalL But, owing 
to one of its attributes, water plays a part infi- 
nitely great. That attribute is, that like the 
atmosphere, it will get to the top. So that, not- 
withstanding our fiiend fire, water even now 
covers three quarters of the surface of our globe. 
But water not only has a tendency to find one 
level for itself, but to reduce the solids of the 
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globe to one leveL And as this principle is for 
ever at work, a uniform level of all solids would 
take place below water but for fire. 

The great Laplace has gicessed^ as some think 
very erroneously, that the average depth of the 
sea might be about the average height of the 
land, or 3280 feet. From Sir James Eoss's 
soundings (' Principle^,' page 105), it would 
appear that the greatest depths of the sea may 
not differ much from the greatest height of moun- 
tains. 

Our highest mountain would be represented 
by a grain of sand, on a globe of six feet in 
diameter. Therefore, the deepest part of the sea 
would be represented by the ca^t or impression 
of a gram of sand on such a globe. What a 
puddle then is the sea, in point of cubical con- 
tents, compared with the solid globe 1. But with- 
draw the inequalities of the solids and the puddle 
flows over them, and 

Full &thom five thy &ther lies, 

together with all organic terrestrial existenca 

This appears paradoxical, because in our every- 
day experience we see liquids running down solids, 
and seeking a level below them. The reason is 
still more paradoxical, as follows : Though water 
is heavier than the air, it is perpetually ascending 
through the air in the form of vapour. It is then 
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condensed, and descends as rain, or snow, or dew. 
What is not evaporated, runs down to the sea, 
either continuously on the surface, or, if it sinks 
below the surface, by springs and rivers, and the 
largest rivers are merely returning vapour. This 
water carries with it solids to the sea, which sink 
to the bottom of the sea ; and the same act 
which sinks the soUds of the globe raises the 
liquids of the globe. Every one must see that this 
all-pervading* ever-acting circle of causes must 
result in depositing existing continents under the 
sea. And this is going on now, and has been going 
on, as man might say, from all eternity ; and as old 
continents have disappeared, new continents have 
been raised, and old ones hoisted farther up by sub- 
terranean igneous action. And I end this para- 
graph, as I began — ^it is only fire which keeps 
our heads above water. 

It is this circle of causes also which determines soiids sus- 
the form of the globe. For while sohds are sus- quids^b^^^o 
pended in liquids they obey the same laws as 
liquids ; and as the globe has, for countless ages, 
daily spun on its axis, its surface soUds being as 
obedient to centrifugal force as Uquids, it has been 
whirled into the form of an orange or flattened Orange shape 

of the globe 

ball ; though fire continues occasionally to lift an owing to action 

* As I have stated in the Geological Magazine for August 
1864, * I consider a rainless district to be an impossibility.* . 
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of centrifiigai old Continent^ or to poke up a new bit above the 

liquids, natural aqueous sur&ce of the balL 

Playfair originated this idea in his magnificent 
illustrations of our yet unappreciated Hutton. 
Herschel, the immortal son of an immortal father, 
has confirmed it. Herschel, however, with Lyell, 
makes the sea, acting on its shores, 'grind down' 
the solids, instead of the universal circle of causes. 
If this is so, we shall have some high cliffs at 
Chimbora9o, and along the Andes. A cliff 
24,000 feet in height would be worth seeing. 
What a squat, tame cone the Peak of Tenerife 
would be to this ! But what average height would 
Orographers allow for the cliff from Panama to 
Patagonia? 15,000 feet.^^ Inconvenient for land- 
ing even if it was only 1500. 

Natural causes, however, now in action, are 
suflScient to have given this world the form of a 
flattened baU. And we may reject the idea of the 
original fluidity of the globe, whether igneous or 
aqueous, and the universal chaotic ocean, velut 
segri somnia. 

Absurdity of I will take Mr. M'Clausland ('Sermons in 

the doctrine of_ . , n -t • 

the original Stoues ), as the latest expositor of the ' igneous 
fluidity of the fusion' theory, which was originated by Leibnitz 

globe. 

nearly two centuries ago (1680). According to 
this theory, the globe began as a mass of matter 
melted by heat. As it cooled, a coating of 
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granite formed; then vapours condense, and 
form a sea over the entire globe. No dry land 
exists till the Devonian period. Between the 
granite and the Devonian beds are deposited, over 
the whole globe, 1st. the Azoic or Cambrian beds, 
26,000 feet thick, and above these, the Silurian, 
30,000 feet thick, making together a coating to 
the entire terrestrial globe of upw^ds of ten miles 
in thickness. This enormous growth over the 
entire globe is, * grain by grain, and layer by 
layer, raised by deposit from the granite bed of 
the ancient ocean/ That is, it is raised from the 
bed on which it is deposited, so that the last or 
uppermost mile of deposit must have passed 
through the first or lowermost nine miles of 
deposit. 

It is true that in other parts of the work mud 
issues from the melted mass, and * muddy 
vapour ' from the sea. But how mud got into 
the mass melted by heat, or how it issued from 
the melted mass as mud does not appear. But 
suppose sufficient incandescent mud to be ejected 
to increase the diameter of the globe at any and 
every point twenty miles, would there be no 
collapse ? or no inletting of the sea ? and conse- 
quent laying bare of dry land ? 

Laplace put the average depth of the sea at 
3000 feet. I wish he was at my elbow to tell me 
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how much it would be shallowed by Mr. M'Claus- 
land's raised bed of 56,000 feet as long as this bed 
was water-tight And when it began to leak, and 
to let 3000 feet of water into the chambers which 
formerly held 56,000 feet of incandescent mud, 
or half, or a quarter, or a tenth part of it, whether 
the entire surface of the globe woidd not be dry 
land ? with that sur&ce as smoothly horizontal as 
the ocean at its calmest This would indeed 
well account for the appearance of some dry land 
in the Devonian period, when according to Mr. 
M'Clausland, dry land first appeared ; though, 
according to common sense, tiU dry land did 
appear there could be no denudation, and conse- 
quently no deposit on ' the granite bed of the 
ancient ocean.' 

If the incandescent theory is true, I think it 
follows that in process of time, as internal heat 
cools, all organic existence, vegetable and animal, 
miLst die a natural death of cold. Also that as 
internal heat ceases to replace continents as they 
are washed beneath the wave, we must end in a 
chaotic ocean, as the incandescent theory supposes 
that we began. In such a case, however, Mr. 
M*Clausland, though deprived of his incandescent 
mud, could still * coldly furnish forth,' over the 
entire submarine earth, a coating of ten miles thick. 
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But he would never get his steam up for another 
Devonian period, or for any farther change. 

But is not all this to take the affair out of the 
hands of the Creator? to bring his magnificent 
machinery to a stand-still of itself, like a mun- 
dane dock, unless it be constantly wound up? 
Or rather is it not pure Brahminism? For 
' Brahma on awaking from sleep always finds the 
world a shapeless ocean.' And when Brahma 
goes to sleep again * the universe is reduced to 
one vast ocean.' 

Very great philosophers have asserted that Comparatiye 
evaporation from sur£Eu^es of moist earth is as ^^s^^es 
great as from equal surfaces of water. If this IS water, 
true, it does not follow that we are equally 
indebted to equal surfaces of land as to equal 
surfeces of water for our rain, since surfaces of 
earth have a trick of becoming dry after a certain 
degree of evaporation. That we are mainly 
indebted for our rain to evaporation from the 
sea I stated thus in a letter to the Hampshire paper 
in September 1845. The moisture which^ rises 
through the air must be equal to that which falls 
through it. But vast quantities (say half) which 
fall on earth run into the sea by rivers. If then 
no more moisture rises from water than from an 
equal surface of earth, during the year, we come 
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to the absurd conclusion that the sea must increase 
every year by half the quantity of rain which 
falls on the land, that is, by all the water which 
flows to the sea by rivers, besides the excess of 
dew which falls on water, which, according 
to Hales, is more than double that which falls 
on equal surfaces of land. 

As the moisture which is absorbed by vegeta- 
tation is returned to the atmosphere, I consider it 
in the same account as that which is absorbed and 
returned by the earth. For vegetables while they 
live exhale, and when they die they dry. If a tree 
lives a thousand years, and its heart wood is 
always moist, even if it were proved that that 
moisture were unchanged, the thousand years come 
to an end, and on the average, a year's absorption 
of moisture by vegetation is annually returned to 
the air. 

No standing water, however, can retain the 
same level for two successive days, but must be 
always rising from rain or falling from evaporation. 
Wheij, we consider the difference of level from 
these opposite causes every instant progressing in 
open oceans, the marvel is that the currents are as 
gentle and as regular as they are supposed to be. 
I say supposed, because if the accredited theory is 
true, I think there should be a hole in the surface 
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of the sea between Cape Horn and South Victoria, 
and a hill of water at the east end of the Gulf 
Stream ; . at least a perpetual enormous influx is 
supposed into the North Atlantic without any 
outflow. 
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CHAPTER Xn. 

THE EARTH AND MAN ETERNAL, UNLESS DESTROYED 
BY THE WILL OP GOD. 

GENERATION OF SUBTERRANEAN HEAT. THE EARTH ETERNAL 
UNLESS DESTROYED BY THE WILL OF GOD. THE EXISTENCE 
OF SPECIES TRANSITORY, AND DEPENDENT ON SECOND CAUSES. 
PERPETUAL CHANGE OF CLIMATE, AND PHYSICAL CONDITIONS 
OVER THE WHOLE GLOBE. THE EXISTENCE OF SPECIES OF 
ANIMALS DEPENDENT ON THE PHYSICAL CONDITIONS OF THEIR 
STATIONS. BUT SPECIES ARE NOT THE RESULT OF PHYSICAL 
CONDITIONS. BUT ARE SUCCESSIVELY CREATED. DISTINCT 
STATIONS HAVE DISTINCT CREATIONS. SPECIES ARE REPLACED 
BY OTHER SPECIES AS THEY DIE OUT. THE EXISTENCE OF 
THE SPECIES MAN DEPENDENT ON THE WILL OF GOD ALONE. 

Generation of SiR HUMPHRY Davy, having made the magnificent 

Bubterranean 

heat. discovery that the bases of several of the earths 

and alkahes are metalUc, accounts for the genera- 
tion of subterranean heat and action in an equally 
magnificent way, by the infiltration of water 
through the earth's surfiu^e and its contact with 
these unoxidised metalUc bases. In this case, 
these bases would absorb the oxygen of the water 
and would liberate the hydrogen, generating a 
heat sufficient to dissolve all surrounding rocks, 
irrespective of their disruption from the escape of 
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the elastic vapour produced. Lyell supposes * that 
the hydrogen evolved during the process of satura- 
tion may, on coming afterwards in contact with 
the heated metaUic oxides, reduce them again to 
metals ; and this circle of action may be one of 
the principal means by which internal heat and 
the stabihty of volcanic energy are preserved.' 

If these doctrines are correct, the circle of The earth 

eternal, unless 

causes, now in operation, is perfect ; and there is ^^^^^^^^^ 
no reason why the existence of this world should 
ever go out of itself or perish except by the will 
of the omnipotent God who created it. 

This is not so with the species of plants and The existence 

of species 

animals which exist on the globe. Unless we transitory, and 

dependent on 

except man (as I think we may), the existence of second causes, 
all organic species is not only finite, but it is transi- 
tory aa compared with the existence of the globe, 
and it depends on second causes. 

Every local change in physical geography Perpetual 
works not only a local but a general change in ^^and phy- 
cUmate and physical conditions over the whole tions oyer the 
globe. The admirable Lyell accounts most 
magnificently for the vast changes of the general 
temperature which have evidently taken place 
over the whole globe, and shows that these changes 
are, and ever will be, taking place. That is, 
directly as land increases in polar regions and 
decreases in equatorial regions cold increases over 
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the whole surface of the globe ; and directly as 
land increases in equatorial regions and decreases 
in polar regions heat increases over the whole 
surface of the globe. 
The existence Owiug to thcsc chauges, local and general, 

of species of - /. . 

animals de- tlierc has bccu a perpetual change of species 

pendent on the . t i i t • • 

physical con- cxistcnt ou the globc. I Will mention m exem- 

ditions of their 

stations. plificatiou that land animals of the kangaroo kind 
have been found in the English .oo^tic Stonesfield 
slate, and later, in the tertiary freshwater beds of 
the Isle of Wight, land animals of various sorts, 
but all of extinct species. The vast variety of 
ewtant and extinct land animals contained in 
the English drift beds will be alluded to in 
chapter xiv. 

Nature has not indeed grouped her flora or her 
fauna solely in reference to soil and climate, that 
is, in reference to the agreement or disagreement 
of the physiological constitutions pecuhar to the 
plants or animals with the physical conditions 
existent in each district of the globe. Were it so, 

But species that is, wcrc the same species of plants and 

are not the 

result of phy- auimals always found under the same physical con- 

sicalcondi- 

tions. ditions, it might, with more reason, be argued (as 

has been argued by Lamarck) that vitality itself is 
the mere result of physical conditions ; that the 
different constitutions of plants and animals are the 
result of different physical conditions; that the 
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different species are mere changes of form and 
organization resulting from different physical con- 
ditions, and that man himself is merely the final 
result of these manifold changes from the zoophyte 
upward. 

The Great Artificer authoritatively and abso- But aresuc- 
lutely contradicts all this, by having, possibly created, 
from all time, and apparently successively and at 
distinct times, apd in comparatively modem 
times, created distinct existences or species, and 
kept these distinct species separate imder pre- 
cisely similar physical conditions. This is the 
case with animals, vegetables, birds, reptiles, in- 
sects, fish, shell animals, and zoophytes, whether 
any of all these named are terrestrial, or aquatic, 
or amphibious, or peculiar to fresh, brackish, 
or salt-water. And not only is this so now, 
but apparently through an indefinite number of 
ages the terraqueous globe has been thus gra- 
dually and in succession stocked and restocked 
with species entirely distinct from those existing 
in this or in any two of the different periods. 
Indeed, supposing species to have originated 
from single stocks, the creation of existing 
species could not have been simultaneous. Had 
it been simultaneous, all animals, herbivorous 
or carnivorous, must have fasted or have de- 
stroyed whole species at a mouthful. Creation 
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must have been successive as fetr as this. Plants 
must have multiplied before herbivorous animals 
were turned among them, and herbivorous ani- 
mals before carnivorous animals were allowed 
to prey on them. 

Humboldt says no. Humboldt says we might 
have lived on fish, which were doubtless created 
in shoals. For *the existence of races of men 
inhabiting the icy regions of the north polar lands, 
and whose nutriment is solely derived from fish 
and the cetaceans shows the possibility of main- 
taining life independently of vegetable substances.' 
And animals? and birds? Horace's doves and 
kids? were they, too, ichthyophagous? Did Horace 
describe the actual ancient state of things when 
he hung his elm-boughs with fish, and floated his 
kids on the briny wave ? 

Piscium et summo genus haesit ulmo, 
Nota qusd sedes fuerat Columbia, 
Et superjecto pavidsB natarunt, 
^quore damae. 

Kid-fishers ! 

From the polar to the tropical regions a won- 
derful variety of physical conditions exists, and 
an equally marvellous variety of species and of 
physiological constitution in all the classes named 
displays itself. The whole of the land and of 
the water, and even of the air of these and of all 
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intermediate regions are crammed fiill of organic 
existences. We all see this in temperate regions ; 
and I will instance only some of the largest 
quadrupeds, herbivorous and carnivorous, on 
the extremes of cold and heat, because these 
could not exist in regions which were not replete 
with vegetable and animal hfe for their food. 
In the arctic regions we find the musk-ox, the 
reindeer, the huge polar bear, the wolf, the seal, 
the whale, &c. ; in the tropics, the elephant, the 
rhinoceros, the camel, the giraffe, the lion, the 
hippopotamus, the shark, &c. But nature is by 
no means content with this wonderful adaptation 
of her organic creation to differing physical con- 
ditions, like the chicken-fancier, who keeps his 
fowl-yards separate, nature seems purposely to 
have contrived different stations with similar 
physical conditions, in order to exhibit the pro- 
fiiseness of her creative power, in cramming all 
full of animal and vegetable existences, with con- 
stitutions similar to those of similar but separate 
stations, but the species of each similar separate ' 
station diffiering entirely from the species of all 
other similar separate stations. These stations 
are in general kept separate by what Buffbn called 
* natural barriers.' Besides the difference of cli- 
mate, resulting from difference of latitude, differ- 
ence of altitude, and seas of water, or of sand, 
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or of eternal snow, in general separate terrestrial 
districts ; continents, currents, difference of depth, 
saltness, freshness, or temperature of the water, 
separate aquatic districts. M. Alph. de Candolle, 
son of the great De Candolle, enumerates twenty- 
seven great nations of distinct indigenous abori- 
ginal plants. That the plants and animals of such 
vast districts of stations as America and Austraha 
should be different from those of every other part 
of the globe, from which they are so completely 
divided, does not strike one with so much astonish- 
ment as that there should be ' found one assem- 
blage of species in China, another in the countries 
bordering the Black Sea, and a third in those 
surrounding the Mediterranean.' Here, distance 
and prior occupancy seem to take the duties of 
Distinct sta- natural barriers. But, however small, and how- 

tions have dis- . , , , ./».■• 

tinctcreations. cvcr Comparatively modem, the spot, if it be 
inclosed by natural barriers (as, for instance, St. 
Helena), it will apparently have a creation for 
itself. 

So in the Galapagos islands, of which there are 
ten principal islands, under the line, 600 miles 
westward of America, of modem origin, judging 
from the fresh appearance of about 2000 craters. 
LyeU says of them : ' Although each small island 
is not more than fifty or sixty miles apart, and 
most of them are in sight of each other, formed 
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of precisely tLe same rock, rising nearly to an 
equal height, and placed under a similar cUmate ; 
they are tenanted each by a different set of 
beings. Of twenty-six different species of land- 
birds found in the Galapagos archipelago, all, 
with the exception of one, are distinct from those 
inhabiting other parts of the globe ; and in other 
archipelagoes, a single island sometimes contains a 
species found in no other spot on the whole earth.' 
Wings themselves furnish no exception to the rule. 
The Creator hangs his cages, containing distinct 
birds, in distinct separate regions, though those 
distinct separate regions may have precisely the 
same physical conditions. Lyell quotes Darwin : 
'The archipelago is a Uttle world within itself. 
One is astonished at the amount of creative force 
displayed on so many small, barren, and rocky 
islands, and still more so at its diverse, yet 
analogous, action on points so near each other. 
I have said that the Galapagos archipelago might 
be called a satellite attached to America ; but it 
should rather be called a group of satellites, 
physically similar, organically distinct, yet inti- 
mately related to each other, and all related in a 
marked, though much lesser, degree to the great 
American continent.' 

But the plan of the Great Creator seems in all 
time, and in all terrestrial space, to have gone on 
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f qualis ab incepto and as he has subjected indi- 
viduak to death by years, so he has made species 
mortal by geological change of physical conditions. 
Nay, he has made their actual local habitations 
mortal. It is not to man only that he has said 
' dust thou art and unto dust shalt thou return/ 
but to the hardest rock, and to the highest moun- 
tain of the hardest rock. He has throughout all 
time made continents to come and to go — to have 
a birth, life, death, and buriaL He wields the 
mighty power of subterranean igneous action, in 
raising them into hypsBthral existence ; and, as if 
to show their nothingness in his hands, he re- 
deposits them in the subaqueous regions by the 
quiet action of the raindrop from heaven, or, at 
his will, he places his almighty finger on the 
mountain-top, and submerges it bodily below the 
cies are re- wavc. And hc has always, as species died out, 

placed by 

other species and doubtlcss coutinucs, even at this moment, to 

astheydieout. . . . , i /. i < i 

oiigmate single stocks of new plants and ammals, 
which radiate from where their Creator first 
locates them, as fer round as his natural barriers 
will aUow them. 
The existence Man, by his mental qualities, that is, by his arts, 
mande^d- uot by his physicd constitution, o'erleaps aU 
of God alone. ' natural barriers.' His * station' is the globe, and 
there must be wonderful changes in the ' physical 
coiiditionij' of its entire surfiace ere man could be 
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extermihated hy them. Man might survive any 
number of continents ; and his existence is appa- 
rently confided to no second causes, but hangs 
iike that of the globe itself on the fiat of his 
Almighty Creator alone. 
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CHAPTER Xm. 

FIRE FORMS CONTINENTS, WATER TRANSFORMS 
•THEM. 

HUMBOLDT FORMS CONTINENTS BY ^ FUSION.^ HOLLOWS FORMED 
IN THE FIRST ELEVATION OF THE LAND ARE NOT VALLEYS. 
SEAS AND LAKES ARE NOT VALLEYS. HL'MBOLDT SAYS THE 
ATLANTIC IS A VALLEY. AND FORMED BY RUNNING WATER. 
WHAT A VALLEY IS, THE BASINS OF LONDON, PARIS, AND 
HAMPSHIRE ARE NOT VALLEYS. 

As will have been seen in chapter XI., it is not 
meant to deny the all-dominant influence of 
fire on the form of the land of the globe. Fire 
first raises the continent, and, therefore, first 
forms it. Eain afterwards transforms its surface. 
Subterranean igneous heat is the quarryman who 
raises the block. Eain is the artist who shapes 
its surface. ' Beauty is but skin deep.' We are 
not the less for that touched by beauty, nor by 
the exquisite beauty of the surface of the earth. 
We owe this beauty of the surface to water, not 
to fire. Could the labourer of Pares with justice 
write 

Non me Praxiteles fecit 
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on some divine production of the artist? Did 
Bailey form his exquisite Eve, or the workman 
of the Carrara quarries ? This forming or trans- 
forming of the surfece is, however, all that is 
claimed for rain. 

On the subject of the original forming of the 
land by fire, Humboldt uses plenty of sesquipe- 
dalian words, and quotes authors from Eratos- 
thenes downward. I shall be satisfied with one 
quotation from one author : 

Parturiunt montes, nascetur ridiculus mus. 

With regard to the cause of the form of the land : 
' Very Httle can be empirically determined re- 
garding the causal connexion of the phenomena 
of the formation of continents, or of the analogies 
and contrasts presented by their configuration. 
All that we know regarding this subject resolves 
itself into this one point, that the active cause is 
subterranean, that continents did not arise at 
once in the form they now present, but were, as 
we have already observed, increased by degrees, 
by means of numerous oscillatory elevations and 
depressions of the soil, or, were formed by the Humboldt 

/. . /. n .1 , forms conti- 

fusion 01 separate smaller continental masses, nentsby 
With regard to the effect of this cause, in con- 
junction with Bacon, Polybius, and Eratosthenes, 
Humboldt calls oiu* attention to ' the pyramidal 



186 



FIEE FORMS CONTINENTS, [Ch. XUI. 



configuration of all the southern extremities of 
continents.' Here we become mithraic, and 
Humboldt shows us more PYEamids even than 
Eratosthenes. 

The letter A has also a ' pyramidal configura- 
tion,' and four out of five of our continents, 
which end in pyramids, begin and end with this 
pyramidal letter, ASIA, AEBICA, AMEBICA, 
and AUSTEALIA. Axis, Arctic, and Antarctic, 
also begin with it. These coincidences cannot 
be accidental. I do not pretend to class myself 
with the gentlemen named above. But I do 
think that this one original idea of mine is likely 
to be as useful, and is in all respects as worthy 
consideration in a co(s)mical way, as their joint 
stock company one. 

It is true that 'lands-ends' are apt to be 
pyramidal^ to whatever point of the compass they 
may face. And if we saw as much of the 
northern lands-ends of our continents as we do of 
their southern lands-ends, they might show a feir 
share of pyramids. Indeed, since the time of Eratos- 
thenes, the north of Europe at the north cape, 
and of Asia at the north-east cape, have been 
foimd to be pyramidal. Cape Barrow, to the 
westward of Macken2de river in North America, 
is pyramidal, and the cape to the eastward of that 
river not a bad imitation of a pyramid. 
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But, ' as the fool thinks, the bell clinks,' and 
if a man happens to be a fire- worshipper, and 
wishes to see a pyramid, he will see one in the 
section of a circle, and out of a square he will 
make four beauties. If a man does not wish to 
see pyramids, I do not think that he will see 
them in the south of Austraha and New Zealand, 
which Humboldt quotes as continents, more than 
he will on the north of them, or of Borneo, or any 
island north or south from Iceland to Madagascar. 

Humboldt might make four pyramids out of the 
Isle of Wight, though, it would then be three to 
one against his southern theory. For, instead of 
all facing the south, they each face a cardinal 
point. And, ' the active cause ' of these ' pyramidal 
configurations,' has been water, not fire. For the 
eroding force of the sea, being horizontal, forms 
horizontal pyramids, as the eroding force of rain, 
being vertical, forms vertical pyramids. Fire has 
had nothing to do with the form of the island 
farther than having raised it as a part of the mass 
which joined both England and France. Water 
is the sculptor who has formed the island out of 
this mass, and will continue to transform it till it 
has swallowed the last grain of it. 

The original form given to the ' Weald valley ' 
by fire, was one smooth hill, or hog's-back, running 
from the north of France westward, and covered 
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with one single stratum, or geological formation. 
The present form of the region is due to water. 
To water we owe its infinitely varied features and 
beauties, its infinite alternation of ridge and fur- 
row, hill and dale, its infinite ramification of stream 
and valley, streamlet and valUyUt^ and its great 
variety of geological strata. Nay, like the Isle of 
Wight, its very hills are as much formed by water 
out of the original mass as the statue is formed 
by the sculptor out of the original block. 
Hollows form- But siucc all the protuberances of the earth's 

ed in the first 

elevation of crust havc bccu thrust up by subterranean fire, 

land ftre not 

vaUeys. and as the intervals between these protuberances 
may be called hollows, it may perhaps be asserted 
that these hollows are valleys, formed by fire, 
not by water. 

Seas and lakes All scas and lakcs are such hollows. From 
arenotvaUeys. Mout Blauc in the Alps to the Eocky 

Mountains in North America, or to the top of 
Chimbora9o in the Andes, may in this sense be 
said to be a hollow. From the Andes westward 
to the Himalaya another, and between Europe 
and Afiica a third. If these hollows are called 
the valleys of the Atlantic, Pacific, and Mediter- 
ranean, then I confess that there are valleys in the 
world not formed by water. 
Humboldt I might, howcvcr, still fight, and that with 
Atlantic M a Humboldt on my side. The last recruit I should 

valley. 
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have expected certainly ; apitrrov [xh TrSp should 
be his order of the day. For, be it a continent, 
a hill, a dale, or a river, fire is his word. His 
continents have a 'PYEamidal configuration' 
firom fire. He stratifies his coal-beds by fire.* 
On fire-inflated bladders his single mountains 
rest. On fire-formed fissures he supports his 
moimtain ranges. In his river courses he leads 
the flow of water by fire, and he fissures forth his 
terrestrial valleys by fire, stiU fire. But in his 
oceanic valleys, he turns short roimd to the 
Pindaric apitrrov [jlIv 58a)p. 

' Our Atlantic ocean presents all the indica- And formed by 
tions of a valley. It is as if a flow of eddying 
waters had been directed first towards the north- 
east, then towards the north-west, and back again 
to the north-east. The parallelism of the coasts 
north of 10° south latitude, the projecting and 
receding angles, the convexity of Brazil opposite 
the Gulf of Guinea, that of Africa under the 
same parallel, with the Gulf of the Antilles, all 
favour this apparently speculative view. In this 
Atlantic valley,' &c. 

This beats me. This is * aqueous denudation ' 

* Humboldt says ( * Cosmos ' ) * the eruption of quartzose 
porphyry overthrew with violence the first great vegetation, 
from which the material of our present coal measures was 
'formed.' 
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with a vengeance. ' Ye gods, it doth amaze me 
that such a man as this should so get the start of 
the majestic world.' Three swoops, and the val- 
ley is complete. I wonder where ' the flow of 
eddying waters ' came from ? and I wonder where 
the solid rocks, which formerly filled this little 
valley, were washed to ? Some day, I suppose, a 
mountain, or chain of mountains, a cordillera, or 
tierra or sierra Humboldtiana, will be discovered, 
equivalent in size to the surface and depth of 
' our ' Atlantic. I think Humboldt is too modest 
here; he should call it my Atlantic. The sur- 
face of ' our ' Atlantic is about twenty-five millions 
of square miles, and unless it was a sea before it 
wa^ formed into a sea, it must have been sur- 
mounted by a continent when it fell a victim to 
the 'eddying waters.' Besides, therefore, the 
depth of the sea, the height of the old continent 
must be added to the new one. 

Theoretically, the formation of this particular 
continent, the Tierra Humboldtiana, would differ 
from that of continents in general. For they, 
according to Humboldt, 'were formed by the 
fusion of separate, smaller, continental masses.' 
Practically, the difference of formation would be 
found great indeed. For this huge heap would 
be formed by the confusion of vast masses of dis- 
rupted rock, which would clearly distinguish.it 
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from all boulder drifts and alluviums, and from 
all continents of stratified beds. Aqua fortis must 
have been the water of those days, or it could 
never, at a swoop, have torn up these solid rocks 
to the depth of 30,000 feet. 

It is lamentable to find an Englishman imposed 
on by such bombastic trash. Keith Johnston, in 
his Physical Atlas, says ' the Atlantic ocean occu- 
pies the great longitudinal valley^ extending,' &c. 
If this is not an abuse of terms, we may say that 
three quarters of the surfece space of the globe 
are occupied by one valley^ and that the Pacific, 
Atlantic, Arctic, Antarctic, Indian, China, Medi- 
terranean, Black, White, Yellow, Eed, Baltic, 
Caribbean seas, with all their innumerable gulfs, 
bays, straits, and rivers, are only parts, particular 
nooks, comers, and lanes in this one valley. That 
the valley of the Thames is part of the same 
valley as the China sea and the Yang-tse-Kiang. 

In my view, seas are no more valleys than val- what a yaiiey 
leys are seas. VaUeys are subaerial hollows, and *** 
not subaqueous hollows. A valley is, in my view, 
a waterslope, and this waterslope must be corir 
iinuous to the sea, or to an inland lake. If you 
overstep a ridge which separates two waterslopes, 
I think you overstep the border of two valleys. 
Thus, if you stand on the chalk of the North 
Downs, south-east of London, where the Medway 
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passes through them, and look to the chalk of the 
Anglian heights, east of Cambridge, when north of 
the Essex heights, you overstep the valley of the 
Thames, though you are still within what is 
absurdly called the basin of London. The valley 
of London would be the valley of the Thames ; 
but the hasin of London is quite another affair, 
and is no valley at all. The north-east half of 
The basins of the basiu of Loudou is out of the valley of the 

London, Paris, 

and Thames, and the north-west half of the valley of 

Hampshire, 

iaenot valleys, the Thames is out of the hasin of London. The 
basins of London, Paris,* and Hampshire, have no 
relation whatever to valleys^ river-courses, or 
basins. They only refer to those parts of these 
neighbourhoods which are stiU undenuded^ and 
covered with tertiaiy strata, and these strata pass 
over hill and dale, and are not, as is usually 
stated, patches deposited in hollows. The origin 
of this opinion is twofold. First, some author 
has dubbed these tertiary regions basins^ and his 
readers have naturally supposed that the basins 

* The Paris hasin runs nearly 200 miles from north to 
south, and passes over not only tJie heights which divide the 
valley of the Seine from the valley of the Loire, but it passes 
and includes the Loire and the country south of Orleans, even 
as &x as Sancerre, so that the Seine and the Loire traverse the 
same hasin, one to Havre the other to Nantes. But because 
tertiary strata must be deposited in ^depressions of the 
chalk J gentlemen of the closet join together these two dis- 
tinct and magnificent river valleys and call them one basin. 
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axe hollow^ which they are not. Second, tertiary 
strata being frequently of soft material, are easily 
denuded from ridges and declivities, and remain 
only on those heights which are flat-topped, or 
table-land. 

The hollows formed in the original igneous ele- 
vation of land above the sea are infinite and 
innumerable. But they are not valleys. Water 
instantly occupies them, and turns them into seas 
or lakes, or fills them with drift and alluvium, or 
transfoi^ms them into valleys. That is, the mo- 
ment any part of the bed of the sea is raised, rain 
shapes it into ridge and furrow. 

If England and Ireland were raised so as to lay 
dry the part of the sea between them, this hollow 
could not be claimed as formed by running water. 
But though running water had not formed the one 
hollow, it would immediately transform it into 
two valleys. From some middle part the waters 
would flow in opposite directions to the sea. They 
would instantly fill all minor hollows with water, 
and gradually with drift and alluvium, at the 
same time wearing down the sides of the hoUows 
next the sea, and would continue for ever to 
deepen these two valleys from the sea upwards. 
The cross ridge, from which the waters flowed 
north and south, being least exposed to the wash 
of rain, that is, having no accumulation of w^h 

o 
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from above it^ would increase in height in com- 
parison with the depth of the valleys, and would 
as much divide the one hoUow into two valleys or 
waterslopes, as the heights between the sources of 
the Mississippi and the St. Lawrence divide the 
valley of the Mississippi from the valley of the St. 
Lawrence.* 

Laterally, each cliff which had been kept a pre- 
cipice by the action of the sea at its foot, would 
instantly begin to accumulate a talus there, and, 
directly as its softness, the cliff would be changed 
into a sloping hill-side by disintegration and the 
wash of rain. For as long as the sea acts on the 
foot of a cliff it remains a precipice ; because the 
undermining water acts more rapidly than dism- 
tegration and wash^ and clears away all that falls. 
Abstract this power, even by the accidental accu- 
mulation of a bank of travelling shingle, and the 
cliff has a tendency to conform to the slope of the 
hill above it, that is, to the wash of the hill above 
it, both at the brow of the diff and at its foot. 
For what is washed down the hiU and off its brow 

♦ Keith Johnston talks of * the plain of the Mississippi- 
Mackenzie.* He might as well talk of the plain of the Rhine- 
Danube, the centre of which plain would be the plain of the 
Alps, This would be childish enough, but in the case of the 
Mississippi and Mackenzie the vast valley of the Sascatchewad 
containing 360,000 square miles runs between them, from the 
Rocky Mountains to Hudson's Bay, at right angles to the so- 
called ^ plain of the Mississippi-Mackenzie.' 
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will lie at the foot of the cliff as a shelving bank, 
and what was the mid-cUff gradually becomes the 
sole cliff. But this will eventually disappear into 
one slope. 

If the top of the cliff is table land, or slopes 
fromi the cUff, the cliff will waste much more 
slowly by disintegration and the action of the 
elements- But supposing such a cliff to be all of 
the same material, I think the brow has a ten- 
dency to disappear most quickly, possibly from a 
freer access and action of rain-water in disin- 
t^ration, and possibly also from roots inserting 
themselves in crevices, and by turgescence de- 
taching blocks bodily. Besides this, roots in decay 
generate carbonic acid, which is a great disin- 
tegrator. Another reason may be that the wash 
from above, which erodes and degrades the brow, 
is shot clear of lower parts, as in the case of a 
waterfall. 

In addition to this, the entire surface of these 
former cliffs and present hill-sides would be laid 
in ridge and furrow. They would be grooved 
throughout by rain with small incipient valleys. 

And if it may be said that the apexes and ridges 
of mountains are not formed by rain, I answer 
that they are at least transformed by rain. That 
is, their surface is formed by rain. The .moun- 
tain top and brow are the very places to see 

o 2 
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^ this universal artificer b^n his work. The lon- 
gitudinal trunk river valley expatiates into as 
many myriads of vaUeylet extremities, as a tree 
does into leaves ; and if we pursue its leader or 
any one of its side branches to the end, that 
end is on the mountain-top. In porous subsoils 
indeed the river does not go near the top, but 
the rain valley does. But whether the landscape 
be savage or serene, water is the artist who 
painted it. Water formed the subjects alike of 
Salvator and of Claude. It is to water that we 
are indebted for the features which enchant us, 
whether we linger mid 'the dread magnificence' 
of Alpine ravines or gaze entranced fi^om Windsor 
Terrace over 



that schoolboy spot 

We Htill remember, though we^re there forgot 
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CHAPTER XIV. 

MAN MAY HAVE EXISTED IN THE SILURIAN 
PERIOD. 



FOSSILS ARE CONSIDERED A PERFECT CATALOGUE OF SPECIES 
WHICH HAVE EXISTED* THIS SUPPOSES A WASH FROM THE 
WHOLE SURFACE OF THE EARTH INTO THE SEA. POSSIBILITT 
THAT COAL MAY BE ALWAYS FORMING. DRIFT AND ALLUVIUM, 
OR * DEPOSIT OK DRY LAKD.^ THESE MODERN BEDS CONTAIN 
EXTINCT ANIMALS. THE SAME FLOODS WHICH FORM THE 
DRIFT BEDS STOCK THEH WITH LAND ANIMALS. MAMMALIA 
AND MAN MIGHT HAVE EXISTED IN THE SILURIAN PERIOD, 
FOR WHAT WE KNOW, DENUDATION AND DEPOSIT PERVADE 
THE WHOLE TERRAQUEOUS GLOBE. BUT NO STRATUM CAN BE 
UNIVERSAL OVER THE GLOBE. AS ALL STRATA HAVE LAND 
FOSSILS, ALL STRATA HAVE BEEN FORMED FROM THE 
DEBRIS OF LAND. THAT IS, BY SUBAERIAL NOT SUBMARINE 
DENUDATION. SURFACE FLINTS THE RESIDUUM OF DENUDA- 
TION. 



All geologists argue as if the organic remains Fossils are 

found in strata were a perfect history of the dif- Tperf^t^ata- 

ferent species of animals and plants which have iiS^wWcr 
in succession existed on the globe from the 

beginning. But how can this be, unless there is tms supposes 

now, and tor ever has been, a wash from the sur- the whole sur- 

face of the earth into the sea ? earth into the 
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Humboldt says, ' the fossiliferous strata contain 
entombed within them the floras and faunas of 
bygone times.' In regard to ' vertebrated animals, 
the most ancient of these are, as we have already 
seen, fishes ; next in the order of succession of 
formation, passing firom the lower to the upper, 
come reptiles and mammalia/ After enumerating 
the strata from the most ancient to the most 
recent tertiary beds, he says, ' then follow in the 
alluvial beds the colossal boines of the mammalia 
of the primitive world.' In the summary he 
alludes to the * colossal bones of antediluvial 
mammalia in the upper alluvium ;' and later he 
alludes to ' the sudden destruction of so great a 
number of colossal vertebrat.a in the diluvial 
period.' Would he have us believe that there 
was no room for them in the ark ? No admit- 
tance for Theria or Sauria beginning with Mega 
or Macro ? 

But though I accept this universal opinion of 
geologists as a testimony to the everlasting wash 
of the land into the sea, I cannot think that a 
perfect history of all the organisations which have 
existed would result, even if we could see every 
fossil which the earth contains. 

Except lake depq|sits, all strata are formed in 
the sea. Now we might almost say that all 
remains of laiid animak must perish utterly before 
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they can be imbedded in marine strata, or before 
their casts can be taken there in stone. 

It is only natural that in strata formed in the 
sea, the fossils in general should be of fish or of 
sea animals and plants, and that fresh-water or 
land animals or plants should be a most rare 
exception. So in fresh-water strata amphibious 
a,nima.l3 and fresh-water productions prevail ; and 
in beds of drift and alluvium, or ' sediment de- 
posited on dry land,' land animals and plants. 
Where ate the fossil remains of land quadrupeds 
found? In cavern deposits, in drift and allu- 
viums ' deposited on dry land,' in filled- up lakes, 
in bogs, or frozen up in polar regions. Now all 
these land museums are not only modem, but they 
are superficial and temporary. They are liable 
to be washed into the sea ; and their fossil con- 
tents must be destroyed before they can be re- 
deposited in marine strata. 

We have no museums for the collection of 
really ancient land existences. Marine strata are 
the museums for the collection of really ancient 
life ; but their collections are very imperfect, ex- 
cept of those beings which wear their skeletons 
outside them. For it is not only that the external 
skeletons of shell-fish are infinitely more durable 
than internal skeletons, but the habits of the 
creatures make them, as they say, safe to be im- 
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bedded. If land animals had only a millionth 
chance of permanent imbedding which shell-fish 
have, what Theria Cruickshanksiana and Side- 
bottomi we should behold ! 

' As weak as water' is the common saying ; yet 
water, in the form of rain, destroys old con- 
tinents, and in the form of mud water builds new 
continents. 

That land should flow out to sea is as paradoxi- 
cal, and appears as impossible, as that water should 
go up through the air. Yet both these impossi- 
bihties not only go on every day but all day long ; 
and we see the water in the air as clouds, and the 
land in the water as muddy water. But it is only 
as muddy water that land goes out to sea, or as 
the finest sand. It is only as muddy water that 
the new emigrant continent takes passage to its 
destination. All the coarser material brought by 
floods to the shore remains there till the waves 
have ground it fine enough for carriage. *And 
the waves they are never weary.' It is a large 
mill, and night or day never ceases to grind. 

It is clear, however, that not a single bone of 
a land animal could be carried out to sea, except 
when a body, having sunk near the sea, rises again 
from putrescence and floats for a short time. 
But even in this case, except with an off-shore 
wind, the body would probably be cast ashore. 
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Or an animal may be floated out on a tree, or on 
an iceberg, and if not devoured may become fossil 
I need not go farther to show the impossibility 
that nature should write us a perfect catalogue of 
foregone land animals^ from such scanty materials, 
even if the archives which lAe has written were 
accessible to us. With regard to land plants it is 
otherwise. They might all float out to sea for 
great distances ; that is, till they are water-logged^ 
till water has replaced the air which they 
contain. 

To this provision we owe our coal-beds ; and Possibility 
I think it somewhat puzzUng that coal should be be always" 

forming. 

confined to the Paleozoic strata. On the west 
coast of Africa, immediately to the north of the 
equator, the Niger discharges from the mouths of 
its delta vast quantities of drift wood. Imme- 
diately to the south of the equator the Congou 
does the same. And I have been told by mer- 
chants, and by officers serving on that coast, that 
islands of wood with trees growing on them float 
out to sea from both these rivers. The admirable 
Eennel has chalked out for us the course of the 
current which must convey this drift vegetation 
across the Atlantic to the Gulf of Mexico. We 
have all heard of the vast rafts formed in the 
Mississippi from the accumulation of drift timber. 
We have all heard of the enormous quantities of 
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drift wood discharged from the mouths of the 
Amazon, the Orinoco, and the tropical rivers of 
the north part of South America. What becomes 
of these vast magazines of carbon till they are so 
water-logged as to sink? Probably, as Lyell 
remarks, a large proportion takes passage by the 
Gulf Stream. And not improbably, vast beds of 
future coal may now be depositing in high northern 
latitudes, the greatest part of which may be com- 
posed of tropical plants. The tropics of the old 
world, as well as the new, are most probably at 
this moment storing their superabundant vegetation 
for the future warming of our northern descend- 
ants. If this is true, coal may be found in any 
stratum foregone or to come. 
Drift and Lyell heads a paragraph with ' No sediment on » 

' deposit on dry 

dry land,' ' Principles,' chap. xiii. What, then, 
is the entire deposit of all alluvial plains ? and of 
that part of all deltas which is above the level of 
the sea ? Eivers may flow through alluvial plains 
for a continuous distance of hundreds, nay thou- 
sands, of miles from the sea, the whole of which 
alluvium has travelled there as muddy water. 
That is, every particle of the nearly flat surface 
has been held in suspension by the flooded rivers 
and deposited by them ' on dry land.' 

I should also ask, what then is drift? Eyell 
would account for these beds as the remains of 
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his favourite submarine denudation, previous to the 
elevation of the land. If so, why are they so full 
of the fossil remains of land animals? and how 
does the submarine theory apply to the drift bed 
near Behat, in India, mentioned in the ninth 
chapter, which. Captain Cautley tells us, was de- 
posited 'within the memory of persons now 
living ?' And how does it apply to the bed which 
covers the ' very ancient subterranean town' there ? 
Was the present subterranean town formerly a 
submarine one ? ' In sinking wells in the environs, 
masses of shingle and boulders have been reached 
resembling those now in the river channels of the 
same district (so we see how long the game which 
is now playing has been going on) under a deposit 
of thirty feet of reddish loam. Captain Cautley, 
therefore, who directed the excavations, supposes 
that the matter discharged by torrents has 
graditally raised the whole country skirting the base 
of the lower hills.* 

As these are quotations from Lyell's own 
* Principles,' may I not again ask, in his own 
words, if ' a false theory does not render him 
blind to facts which are opposed to his prepos- 
sessions, or conceal from him their true import 
when he beholds them ?' 

I only mention these particular beds because 
the account of them may be easily referred to by 
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the reader. But the beds of drift, in general, are 
of enormous extent, and are not confined only to 
the alluvial neighbourhood of rivers and their 
estuaries, or even to low lands, but are found on 
very high lands provided they have higher land, 
or have had higher lands in their neighbourhood. 
High steep places waste comparatively rapidly on 
to lower and less steep places. Low flat places 
waste comparatively slowly into the sea. But, 
except on the brow of a hill, when a geologist 
states the arrangement of the beds of any district, 
the following is almost invariably his exordium : — 

1. Vegetable mould. 

2. Alluvial gravel, loam, clay, &c. (that is, 
* sediment deposited on dry land.') 

3. The upper layer, which has been deposited 
not only by water but in water. 

Our rivers are considered to be perpetually 
existent, though their component waters are per- 
petually in transitu. The same may be said of 
the rich soil of our valleys, though the change 
here is infinitely more gradual. Infinitely more 
gradual still is the change of our drift beds. 
Indeed, in some places their denudation would re- 
quire a time which, compared with the existence 
of any species of animal, might be called an 
eternity. For instance, in the case of bags or 
cavities without outlets, formed in the original 
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igneous elevation of the land, or of vacancies and 
crevices and faults formed by earthquakes or land- 
slips, or unequal subsidence or upheaval, or of a 
talus at the foot of a precipice, or any place which 
required filling in and embanking in the formation 
of the aqueous gradients which drain the entire 
superficies of the existent earth (and this head 
would comprehend enormous areas), these spaces 
would all be occupied by drift, formed, as the 
scientific would say, by ' the surface debris,' or, 
as the common people would say, by ' the run of 
the hill and they could only be denuded at the 
same pace as the surface of the old strata above 
and around them. 

And though these beds are considered geologi- These modem 

- . - - /.I beds contain 

cally new, and mdeed some of them were formed extmct ani- 
mals. 

yesterday and some are forming to-day, they are 
not all so new but what the English beds of them 
contain remains of species long since extinct on 
earth, as the mastodon or the mammoth, the 
gigantic mole, and of animals which have long 
ance ceased to inhabit these climes, as the elephant, 
rhinoceros, hippopotamus, bufialo, bison, Irish elk, 
reindeer, tiger, leopard, hyaena, bear, wild boar, 
wolf, beaver, monkey, lagonys, &c., besides animals 
which still do exist here, as the horse, ass, deer, 
ox, roebuck, otter, badger, fox, the wild cat, 
goat, &c. 
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The same Death in general does not play the sexton, but 
form the drift leaves his victims to be devoured by animals or to 
them with land be reproduced in plants. Floods bury a great 
^ ' part of the slain, and the same floods which form 
the drift beds stock them with land animals^ and 
except as exceptions, these ' deposits on dry land ' 
are the only spots where we should find fossil land 
animals ; and to argue that no land quadrupeds 
(or if you will have a fine word, mammalia) 
existed during the period that any or every 
marine stratum was deposited, on the negative 
evidence that no fossils of them are found there, is 
ridiculous. And because we happen, on beds 
stored with fossils of amphibious creatures and 
gigantic lizards, to assume that the whole earth, 
from the denudation of a part of which these beds 
were formed, supported no other animals, and 
therefore to talk of ' the age of reptiles,' is equally 
ridiculous. Similar reptiles, freshwater and marine, 
are imbedded every day now in the alluviums of 
Asia, Africa, America, and Australia, yet we flatter 
ourselves that gavials, koomiahs, muggars, croco- 
diles, caymans, and alligators, are not the sole 
po^essors of the globe ; nor are they at all a pro- 
minent feature among organic existences. 

In the Permian strata, the footmmks of numer- 
ous species of birds have been found. Imagine 
the chances against these footmarks being pre- 
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served ! and imagine the chances against their being 
afterwards discovered \ One species is supposed 
to have been four or five times larger than our 
largest bird, the ostrich. Dr. Deane, quoted by 
Mantell, ' Wonders of Geology,' p. 558, says : ' I 
have in my possession consecutive impressions of 
tridactyle feet which measure eighteen inches in 
length by fourteen in breadth, between the ex- 
tremities of the lateral toes. Each footstep will 
hold half a gallon of water, and the stride is four 
feet. The original bird must have been four or 
five times larger than the African ostrich, and 
therefore could not have weighed less than 600 
pounds. Every step the creature took sank deep, 
and the substrata bent beneath the enormous load. 
If an ox walk over stifiened clay, he would not 
sink so deeply as did this tremendous bird.' 
Mantell adds, ' Mr. Lyell mentions having seen on 
the banks of the Connecticut river (at Smith's 
Ferry, near Northampton, eleven miles from Spring- 
field), a space several yards square, where the 
entire surface of the shale was irregular and 
jagged, owing to the number of footsteps, not one 
of which could be traced distinctly, as when a 
flock of sheep have passed over a muddy marl ; 
but on withdrawing from this area, the confusion 
gradually ceased, and the tracks became distinct. 
Some fine slabs of the sandstone covered with 
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several tracks of bipeds of various sizes, collected 
by Dr. Deane, are deposited in the British Museum. 
A representation of one of the small imprints of 
the natural size, with the surface of the stone 
marked with hemispherical pits produced by a 
shower of rain, is given.' Yet no other traces of 




FooT-MABK OF ▲ BiFED, Ain> Ikfbbssions OF Raik-dbofs; 

on Sandstone ; Massachusetts {not, Hze), 

any bird are found in the Permian, or in any strata 
between them and the chalk, where* bones of birds 
are first discovered. WiU any one conclude that 
birds became extinct and did not exist on earth 
between the Permian and cretaceous period, on 
the negative evidence that no traces of them are 
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found? Why, then, on this negative evidence 
conclude that birds did not exist before the Per- 
mian period, even in the Silurian ? The largest Mammalia 
land quadrupeds, nay man himself, might have w^A^have 
existed in the Silurian period for aught we know sjiurianpe- 

, , „ t\qA for what 

geologwally. we know. 

I have already mentioned the appearance of 
land quadrupeds in the Oolitic strata, and their 
reappearance in the comparatively modem ter- 
tiary beds. Did they vanish from the earth 
between those periods, or might they not have 
existed before? Myriads of species of megathe- 
riums, macrotheriums, dinotheriums, anaplothe- 
riums, or anyothertheriums may have existed before 
the Silurian or primary and metamorphic period, 
without a vestige of their fossil remains being 
found in these strata. Their fossil remains would 
have been hoarded in the drift and alluvium of 
the lands from the denudation of which the 
Silurian and metamorphic beds were formed, and 
the fossil remains would have been dissolved pari 
passu with those ancient continents. 

Denudation and deposit pervade the whole Denudation 

. and deposit 

terraqueous globe. That is, the whole surface of pervade the 

whole terra- 

the land is perpetually denuded, and the whole queous globe, 
bed of the sea perpetually deposited on. 

But I need not remark that it is impossible that But no stra- 

tum can be 

any stratum should be continuous over the globe, universal over 

the globe. 

P 
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since those continents could not be deposited on 
whose denudation furnished the deposit. As three 
quarters of the surface of the globe are now sea, 
those three quarters might be subject to deposit 
now. About the same proportion may always 
have obtained. That is, we have no reason to 
suppose but what the globe is now, and ever has 
been, pretty much the same as when Gtod first 
created it. 

As au strata But though fossils of land animals are rare in 

haye land 

fossils, aU marine strata, we are not totally without the olive 

strata have 

been formed branch anvwheve. There are unequivocal symp- 

fromthe ^ ^ J r 

debris of land, toms of neighbouring dry land in all strata. Even 

That is, by ^ . ■« 

subaeriai, not not excepting the chalk, all deposited strata do 

submarine de- jt o 

nudation. occasioually contain the remains of land animals, 
plants, or shells; or of river animals, plants, or 
shells; or they have ripple-marks or footmarks. 
If this does not prove that the entire masses of 
these strata were deposited from the subaeriai 
denudation of land which was high above the sea, 
it at least proves that while these beds were being 
deposited they were within the rea^ah of high land 
which was suffering denudation. 

I have inserted ripplemarks in my list of wit 
nesses, because they form almost my only claim 
to the Silurian and crystalline and altered bfeds. 
Eipplemarks, however, evidently testify the neigh- 
bourhood of land while the ground on which they 
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were imprinted was subject to deposition. Had 
the ground on which they were formed been rising 
and subject to denudation, they would have 
vanished. With regard to the remains of land 
plants, Lyell (* Principles') says of the Silurian 
beds: * Hitherto few, if any, contemporaneous 
vegetable remains have been noticed; but such 
as are mentioned agree more nearly with the plants 
of the carboniferous era than any other, and 
would therefore imply a warm and humid atmo- 
sphere, entirely free from intense cold throughout 
the year.' According to Playfair, ripplemarks are 
found in the crystalline and altered rocks. 

In reference to the chalk, it is entirely excep- 
tional It is a deep-sea deposit, not resulting from 
any denudation, but formed of the calcareous parts 
of the remains of fish, corals, zoophytes, and 
animalculaB, as its flints are of the siliceous parts 
of these remains. And I think that this accounts 
for ' the hiatus which still separates the cretai^eous 
and Eocene periods in Europe.' For it is only 
natural that the organic remains of the deep-sea 
deposit should differ from those of deposits formed 
from the detritus of land. 

4a chalk countries denudation leaves a residuum Snr&ce flints 

the reBidnuiii 

of flints on the surface; because, though these of denudation, 
flints disintegrate, and though each of them is 
surrounded with a white soft surface of decay, 

p 2 
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CHAPTER XV. 

ELLET ON THE MISSISSIPPI. 

ELLET FORMS THE ALLUVIAL PLAIN SOLELY FORWARD AND 
SOLELY IN THE SEA. THE BEDS OF BIVEftS AND VALLETS 
ARE FORMED CHIEFLY BACKWARD^ OR VP THE VALLEY. 
RIVERS MAY HAVE PATCHES OF ALLUVIAL PLAIN ANYWHERE. 
AND THESE PATCHES PROGRESS BACKWARD, OR UP THE 
VALLEY. THE PRACTICAL MAN^S MONSTROUS THEORY OF THE 
FORMATION OF THE DELTA. IF THIS THEORY WERE TRUE, 

* THE RIVER ONCE EMBANKED WOULD BE ALWAYS EMBANKED. 
BUT ETERNAL CAUSES NECESSITATE AN ETERNAL RAISING OF 
THE EMBANKMENTS. PRINCIPLE OF THE LONGITUDINAL AND 
LATERAL SLOPE OF ALLUVIAL PLAINS. THE BED OF THE 
RIVER RISES WITH THE ALLUVIAL PLAIN. WHY ALLUVIAL 
RIVERS RECEIVE TRIBUTARIES WITHOUT INCREASE OF WIDTH. 
CAUSE OF THE SHAPE OF DELTAS. 

The second edition of tiie 'Tree-lifter* was 
scarcely printed before Ellet's work on the em- 
bankment of the alluvial part of the Mississippi 
came into my hands. His views of the mode of 
formation of alluvial plains differ widely from 
those which I have stated in the ' Tree-Ufter,' 1853. 

This practical man abjures and bars ^geological 
speculationSj and at the same moment that he 
abjures these, he brings forth geological specu- 
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lations of a character more monstrous than any 
which have been perpetrated in modem times. 
But, doubtless, Ellet's opinions are practice, and 
his neighbour's opinions ' speculations.' This is a 
very usual and very useful definition of the differ- 
ence between theory and practice. 

Ellet calls the whole of the alluvial plain the EUet forms 
delta. I should restrict the delta to that small plain solely 

jorwardf in 

part of an alluvial plain from the sea to where the the sea. 
river first breaks into branches to the sea, the two 
outside of which, with the sea shore, often form a 
A. I do not, however, fight about a name, nor 
should I if it was the hardest and longest that 
Humboldt ever coined. But Ellet makes 'the 
head of the delta ' and the line of the ancient sea 
shore the same, and he places these as far north 
or up the river as Commerce, above the Ohio. I 
should place the line of the ancient shore at least 
as far south as the present shore east and west of 
New Orleans. Ellet, indeed, deprecates the 
mooting the question, and designates it as 'an 
irrelevant geological speculation.' But, as will be 
seen by the diagram, page 223, Ellet forms his 
delta solely forward and solely in the sea. And 
according to him and his diagram, it is only the 
sea-formed delta which rises. From the sea 
shore upward or backward^ the level of the land- 
formed alluvial plain has been stationary for 
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45,000 years I It is therefore of vital importance 
even to Ellet's extraordinary theory, to know 
which part of the plain is sea formed, and which 
is land-formed, that is, where the ancient sea 
shore ran. I shall refer to this question hereafter, 
and shall here endeavour to show that all alluvial 
plains, including their deltas, increase and rise 
every year ewerYwhere^ backward up the valleys, 
as well as forward in the sea, at the ends of the 
deltas. 

The bede of Bain, or a river, works at the whole length of 

rivers and in- i • -rfc 

vaUeyaare the vallcy or Hvcr coursc at the same time. But 

formed chiefly 

backward, or the ckief formation is backward, that is from the 

up the valley. 

sea to the hill. For, as the beds of rivers, if 
not horizontal, slope down to the sea, it is evident 
that the cutting down of the parts farthest from 
the sea must depend on the cutting down of the 
parts nearest the sea ; that is, the parts farthest 
from the sea cannot be cut lower than the 
parts next the sea. So far the cutting of the 
parts farthest from the sea is dependent on the 
cutting of the parts next the sea. So that the 
chief longitudinal cutting of a valley or river-bed 
may be said to proceed from below upward as 
regards the valley, or backward as regards the 
stream of the river ; that is, it proceeds from the 
sea to the hill, not from the hill to the sea- 
No one will doubt that the Niagara gorge is 
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cut hackwa/rdr, but take the case of a barrier 

without a lake behind it. Suppose a barrier of 

rock to run across any valley or river-bed ; when 

the bed of the valley or river on the upper side 

of the barrier has been worn down to a horizontal 

level with this barrier, it can not go lower. The 

barrier is in this particular case what the sea is 

in all cases, a negative key to the level of the 

valley. Thus deep shalt thou go and no deeper. 

A river-bed cannot run down before it comes to 

the barrier and then up again over the barrier. 

But as the barrier is cut through, the bed of the 

valley or river will be deepened backward^ or 

from below upward, or towards the hills. This 

principle is true of the filling in of valleys as well 

as of the scooping them out For when the 

scooping out or deepening is stopped at the lower 

end by the sea or a barrier of rock, denudation of 

the inclined parts above still goes on, and makes 

that lower part horizontal. And the passage of 

the detritus and soil from the incUned upper parts 

of valleys is checked in the horizontal lower parts 

of valleys, and soil accumulates there. This is 

the origin of alluvial plains ; and a river of any 

size, or any rapidity, may, at any distance from 

the sea, have patches of alluvial plain, where no Biversmaj 

lakes have ever been ; that is, above every rapid of aiiu^* 

or accidental barrier of hard ground. For as the where, 
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barrier ponds the flood-water back on the hori- 
zontal valley above it, deposit will take place, that 
deposit will increase the ponding back up the 
valley, and, as long as overflow takes place, these 
patches will rise and progress backward up the 
and theM Valley. The only difference in the laws for the 
PJI^'^J^ growth and gradient of these patches from those 
which regulate the growth and gradient of the 
plain at the level of the sea, is that they have no 
increasing cause for rising equivalent to the for- 
ward lengthening of the delta of the lower alluvial 
plain. 

These flat alluvial patches may be seen even in 
torrents, sometimes reaching from one cascade to 
the other ; and though each cascade digs a hole 
deep in proportion to the height of the cascade, 
as the cascade recedes, that part of the hole or 
rather groove which is fitrthest from the cascade 
is filled with debris. It is easy to perceive that 
these patches must be liable to constant change. 
They must be perpetually shortened by the re- 
cession of the lower barrier, and lengthened by the 
recession of the upper one : also that the wearing 
down of a barrier or shallow from below will 
expose the alluvial patch above it to denudation ; 
while the rise of an alluvial patch from below, 
over a rapid above it, may join two alluvial 
patches in one. These principles are eternally 
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at work on all valleys, from the smallest to the 
largest 

With regard to the lower alluvial plain, the 
last yard protruded at the level of the sea, by 
preventing the flood-water spreading in the sea, 
that is, by ponding the water back^ forces it over 
the yard behind it, and raises that yard above the 
level of the sea; and so every yard raises the 
yard behind it backward in succession not only to 
the highest point of the alluvial plain, but above 
it ; that is, from the end of the delta at the sea, 
the river builds its alluvial plain at a certain 
gradient (say that given by EUet, eight inches in 
a nule), and its banks, say at a gradient of three 
inches in a mile,* till these gradients strike thie 
imalluvial bed, which it progresses up ; and 
whether the whole river is artificially embanked, 
or whether it has patches embanked, in either 
ease, the banks must eternally be raised with the 
eternal rising of this natural gradient. 

Thus it is that a river is enabled to build itself 
a channel of indefinite length out to sea (the 
Ganges runs 220 miles out to sea), the sides of 
which channel shall not only confine for three 
parts of the year, the waters which built them, 
but these banks shall rise high above the level of 

* The difference is owing to the winding of the banka 
though tiie plain. 
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the sea through which they are built, and shall 
attain, on the alluvial plain, to the height of 300 
feet in 500 miles, though the river which builds 
them is the very power which excavated their 
foimdations. All this appears impossible: yet 
every day, in every quarter of the globe, these 
impossibilities are being performed 

The height of banks thus built above the 
spring-water, is simply the difference between the 
level of the .flood-water and spring-water. The 
difference between the level of the flood-water 
and spring-water at the sea is nothing. Therefore 
the banks die off* to nothing at the sea. And one 
would suppose that there must be a fixed rule for 
the height of alluvial banks, according to the 
distance from the sea. In other words, that there 
must be a fixed rule for the increased rise of the 
flood-water necessary to overflow alluvial banks, 
directly as their increased distance from the sea. 
Though possibly this would chiefly depend on the 
quantity and suddenness of the floods to which 
each individual river is subject. I have seen 
somewhere, I think in Herodotus, the planetary 
number 7 appUed to the Nile, in the supposition 
that at Mendes it required a rise of 7 cubits to 
overflow the banks, at Memphis 14, and at Syene 
28. The rule, however, if there be one, would 
only apply where the banks and bed are com- 
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pletely alluvial.* The deposits must also tend to 
die oflf to nothing at the upper end of the alluvial 
valley, unless the slope of the unalluvial valley is 
suddenly terminated by a ridge of rock. 

This determination of valleys to begin at the 
end^ and to go on backwards, is, as has been said, 
the cause why they are generally widest at the 
end next the sea. Because the longitudinal cut- 
ting being there first made, the sides will be there 
first exposed to disintegration and the ZateraZ wash 
of rain. So that, other circumstances the same, 
valleys widen as they descend. But directly as 
the comparative hardness of the sides of any part 
of a valley will be the comparative narrowness 
of that part. 

Ellet has left the main natural diflSculty out of 
the calculation. That is, he has blinked the 
growth of the alluvial plain backward up the 
valley, on the land. To suit his mode of forming Thepiacticai 
the delta only forward, and ordy in the sea, he strons theory 
introduces the sea (and a deep sea too) 500 miles tion of the 

delta. 

into the Continent of America, up ' to the village 

* As a loose approximation to a general rule, may it be 
said that tiie slope towards the sea of the banks of an alluyial 
river is between two and three inches in a mile, and that the 
slope of the £ood- water is the same ? I think that Ellet is 
wrong in laying down a rule for the low water slope ; as long 
as the river is confined by its banks the slope must constantly 
vary. It must increase and decrease directly as the volume of 
-water. So also must the velocity of the stream. 
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of Commerce, about thirty miles above the mouth 
of the Ohio.' 'It is not an unreasonable sup- 
position that, at periods anterior to the commence- 
ment of the deposit, the bed of the gulf sloped up 
uniformly from its present depth ('more than 
1000 feet ') near Belize to the shores then found 
above the mouth of the Ohio.' 

Here be tumbles the Mississippi over a cataract 
at ' the point at which rock in situ is first en- 
countered on both sides of its channel, and sup- 
posed to be found in its bed.' The cataract has 
' a fall of 285 feet at low water, or nearly double 
the actual perpendicular descent of the falls of 
Niagara.' And the same rock still remains ' in 
situ ' in the channel of the river over which this 
cascade rolled for 45,000 years, while it formed 
the delta. And the wear and tear, not only of 
the floods of the river, for this space of time, but 
the passage of the material of the entire alluvial 
plain, have neither lowered the rock a hair's 
breadth, or caused its face to retreat an inch up 
the valley. Indeed, so far from any erosion being 
formed by this cataract, a curiously strong deposit, 
a sort of cascade of deposits^ instantly begins from 
it It builds up from the bottom of a sea, perhaps 
300 feet deep, an alluvial deposit to the top of the 
cataract, nearly 300 feet high. This deposit, 
retaining always the same level at the cataract, is 



Ch. XV.] 



THE MISSISSIPPI. 



223 




224 



ELLET ON 



[Off. XV. 



pushed forward in the course of 45,000 years to 
the end of the present delta. And ' the inevitable 
consequence of this hypothesis will then be that 
the slope of the plane must have been at succes- 
sive periods, as represented.' *The whole space 
embraced in the triangle H A B, became filled up 
by sedimentary accretions, and the river sloped 
off from H to the mouth of the Arkansas, with a 
descent represented by H B, more than twice as 
great as its present rate of descent.' 
If this theory If alluvial plains were formed according to this 

were true, the 

river once em- diagram, solcly down stream, or forward in the 

banked would 

be always em- sca, from the sca shorc backward on the land, the 

banked. 

river once embanked would be always embanked, 
and there would be no difficulty about it. But 
nothing in nature ever happened like this 
diagram. The left end of the line of deposits 
never got wjt? to H before the right end arrived 
at D. 

Ellet has only allowed for his house being on 
fire at one end, whereas it is on fire at both ends. 
He has only raised and lengthened the line of new 
deposits to the right, or forward into the sea, 
whereas nature raises it, and lengthens it to the 
left also, or backward up the valley. And the 
present line of deposits, h d, is not by nature 
stationary a< h, as Ellet has made it for 45,000 
years, but would be for ever rising throughout. 
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and lengthening at both ends, unless stopped for 
a time (in lengthening, not in rising) by the foot 
of a rapid to the left, above H, which it will 
progress up^ while the water wears it down. 

Though artificial embankments will stop this Butetemai 



causes neces- 



nse of deposits altogether, and even expose sitatean 

, /.I eternal raising 

them to denudation, the eternal causes of the of the em- 
bankments. 

rise of deposits will be at work on the rise of 
the surface of the river, and of its bed, and conse- 
quently on the necessary rise of the artificial em- 
bankment for ever. And as long as man can 
play this game, the plain, instead of rising every 
year from overflow and deposit, will sink every 
year from denudation, while the surface of the 
river and its bed will rise every year. 

The filling in of valleys is, as has been said, on 
the same principle as that which governs their ^ 
scooping out. That is, it proceeds chiefly from the 
sea towards the hill. And the chief growth of 
alluvial plains in extent of area is backward or up 
stream on the land, not forward in the sea. That 
is, it is simply from the ponding back and overflow 
of water, which must happen where valleys which 
have been worn horizontal, or nearly horizontal, 
receive the flood-water from the inclined channels 
of unalluvial rivers. Commerce is nearly 300 feet 
above the level of the sea. The direct distance to 
the sea is about 500 miles. The slope of the 

Q 
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land is about eight inches in the mile. By the 
river, the distance is about 1200 miles, the slope 
of the banks is about three inches in the mile. 
Cut off the lower 250 miles of alluvial plain, or 
introduce a deep estuary that distance, there 
would be a fall of the river into the estuary Oi 
nearly 150 feet. This would soon cut a deep 
channel through the soft alluvial deposits, back- 
ward to Commerce, and the river could not over- 
flow and deposit on its banks. Clap on the lower 
250 miles of deposits again, and it will overflow 
and deposit on its banks. Why? because the 
lower 250 miles of deposits pond the river back 
on the upper 250 miles of deposits. 

Artificial banks prevent this rising of the plain, 
that is, of the natural banks. While, by increas- 
ing the rise of the delta in the sea, they increase 
the ponding back, or rising of the surface of the 
river and of its bed. Art, therefore, is not only 
perpetually fighting against itself, but perpetually 
increasing its powers against itself ; that is, in the 
case of the Mississippi, the deposit which nature 
would annually spread over the surface of 40,000 
square miles to raise the land against the water, 
art annually sends to the end of the delta to 
increase the rising of the water against the land, 
while at the same time it exposes that land to 
denudation. 
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There are two slopes in perpetual formation in Principle of 

the longitu- 

alluvial plains. The degree of the longitudinal dinaiand 

, lateral slopet 

slope (eight inches per mile) is the result of the of alluvial 

plains 

annual ponding back of flood-water. The degree 
of the lateral slope (say 40 inches per mile) results 
from the dying off of deposits from moving water. 
The longitudinal slope is so slight that to almost 
all practical intents it may be left out of calcula- 
tion. But the effect of this slight difference 
between principle and practice, in such a basin as 
the Mississippi, may expose millions of men to the 
constant chance of death to themselves and des- 
truction to their property from inundation, with 
the certainty that their actual estates are in process 
of becoming subterranean and themselves and 
their works fossil. For let the Po fill the Adriatic 
at a dead level, what signifies it to Ferrara ? but give 
a slope of eight inches in the mile from Otranto 
towards the Alps, and Ferrara is subterranean. 

When the Mississippi first began to cut its 
channel to the sea, which was when the land had 
just risen from the sea, there was no indenture in 
the sweep of the shore of the gulf, nor did that 
shore reach up to above the Ohio, as Ellet has 
supposed. On the contrary, the shores of the 
gulf (I do not allude to the delta) extended then 
much farther into the sea than they do now, and 
they have been worn back by the sea. But the 

2 
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line even of the present sea shore would cross the 
delta about New Orleans. And the very least 
that can be abstracted from Ellet's ancient sea is 
the distance between New Orleans and Commerce. 

This question is, as I have said, of importance, 
because, according to Ellet's theory and diagram, 
the level of the plain at the sea shore, and from 
thence upwards, is stationary, and it is only in the 
sea that the delta rises. And the rise of nearly 
300 feet from New Orleans to Commerce is, 
according to EUet, exceptional, as regards the plain 
above it, because it was raised in the sea. Where- 
as, in fact, it was raised on the land, by the same 
causes which are now raising it and all the alluvial 
parts above it. The only part of the delta formed 
in the sea is from New Orleans to the point d, in 
the diagram. 

The young river made an indenture in the 
sweep of the shores ; the mature river filled it in. 
The yoimg river made an indenture as its estuary, 
or negative delta, as it is called, which must 
always precede a positive delta. For, as has been 
repeated too often^ the direct operation of a river 
is only to cut down a deep channel for itself, till 
that cutting down is stopped by the sea. But 
since this estuary was cut, rain has formed the 
entire valley of the Mississippi, and the river has 
rolled the former contents of this valley into the 
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sea. There is no wonder then at the largeness of 
the delta ; the wonder is that it is so small. It 
is perhaps a millionth part of what has gone into 
the sea. And the other 999,999 parts are now 
forming tertiary (or quartiary) strata, to support 
our descendants a miUion years hence. But small 
as the delta is, it is a pretty good lump of earth. 
And where does it come from, unless from the 
formation of the valley ? But the operation has 
not ceased. On the contrary, it increases in 
vigour ; and the river is not only now daily in- 
creasing the growth of the delta and the alluvial 
plain, by deposit from the denudation of the whole 
of its tributary ground^ but the greater the future 
growth of this tributary ground, that is, of the 
imalluvial valley in length and in width, the 
greater will be the supply, not only of water, but 
of alluvium, and consequently the greater will be 
the growth of the delta forward into the sea, and 
of the alluvial plain backward up the valley. If, 
according to EUet's theory and diagram, the level 
ofthe plain upward from the sea shore, which he 
puts at Commerce, but which actually was at 
New Orleans, has remained the same for 45,000 
years, it may remain the same for the next 45,000 
years. This is a very comfortable doctrine, be- 
cause, in this case, the river once embanked is 
always embanked. But in fact, as has been stated. 
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the level of a valley is never permanent in any 
part, and there is no part of the valley of the 
Mississippi subject to flood which is not raised by 
deposit every year, nor any part of the whole 
valley not subject to flood, or where flood is 
banked out, which is not lowered every year by 
denudation. 

'Eock in situ' in the channel of a river is no 
proof in general that the sea reached up to it. 
The river may have cut any quantity of rocky 
strata down to below the level of its present bed 
between Commerce and the Gulf, and afterwards 
have covered them deep under the alluvial plain, 
as it may hereafter the particular rock at Com- 
merce, or any successive strata of rocks higher up 
the river. And the Mississippi is now, and for 
ever will be, going on backwards up the valley, 
wearing down rapids and pushing up the alluvial 
plain, and patches of alluvial plain. 

And as to the particular rock at Commerce, the 
river has evidently cut it down to its present level, 
out of the chain ' where the rocky hills approach 
the shore on both sides.' And EUet's cascade 
would have originally fallen from the top of these 
' rocky hills' into his sea, if it had existed. 

Whether the river cut its passage through these 
' rocky hills' by ponding, that is, by forming a 
lake behind them, like the St. Lawrence at 
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Niagara, or without ponding, as the Weald rivers 
have through the North and South Downs, is pro- 
bably now not to be guessed at. But the reason 
that these ' rocky hills' still ' approach the shore 
*on both sides' is simply their hardness in com- 
parison with the sides of the valley, above and 
below. They have yielded less quickly to disin- 
tegration and the wash of rain, and therefore 
project from the sides of the valley, from the same 
cause as the volcanic dikes do from the sides of 
the Val del Bove. 

If left to nature, the river might continue to 
erode its rocky bed at Commerce, and while this 
erosion was going on the alluvial plain might rise, 
and with it the bed of the river, and, passing clear 
over the rock, they might carry their uniform 
gradients up the valley for hundreds of miles. 
The first rock ' in situ ' above Commerce would 
then, according to Ellet, mark where the delta 
began and the sea ended. 

Any stratum of rock Which formed a barrier 
across the valley 1000 miles above Commerce 
might occasion a detached patch of alluvial plain 
above it. Below this barrier the river might run 
for 100 miles over rapids, and as the river wotc 
this bed of rocks down^ and the alluvial plain 
progressed up the valley, this patch of alluvial 
plain might be joined to the lower plain, and 
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SO become the beginning of what Ellet calls the 
delta. 

The bed of Ellct contends against ' the popular beliefs' that 

river rises . • n i 

with the the nver raises its bed. He is constrained, now- 

alluYial plain. • ? t i t a 

ever, to allow that it has done so, through the" 
' 500 miles of his own particular sea-formed delta. 
If it had not raised its bed between Commerce 
and Belize, the bed of the river now would be 
the same as the bed of Ellet's ancient sea; 
just inside the mouth of the river there should be 
more than 1000 feet of water where there are 
now 100. And though the bed would * slope 
up uniformly ' to ' above the mouth of the Ohio,* 
we should then add 300 feet to the depth of the 
river, namely, the depth of the old cataract from 
Uhe rock in situ' Ellet, however, gives the 
depth of the river there as about seventy feet. 
Its bed then must be upwards of 200 feet above 
the surface of EUet's supposed sea, since its surface 
was nearly 300 feet below the rock in situ. 

But this, according to Ellet, is only 'a has 
been ; ' it is exceptional, because this part of the 
alluvial vaUey was formed in the sea, which it was 
not. The bed of the river no longer rises ; there- 
fore the river once embanked is always embanked. 
This is a frightful mistake. The causes which 
scooped the valley of the Mississippi out and also 
Jilled it i/z, are still producing both these effects 
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now as actively, nay, more actively, than ever. 
And as long as the river floods, and wherever it 
floods, it will deposit and raise its banks, and 
with them its bed. Even the present beds of the 
inouths of the delta will hereafter be raised as the 
delta progresses out to sea. As long as the end of 
the delta remains stationary the depth of the 
mouths must be stationary to this extent, there 
must be suflicient depth to let the water into the 
sea. But as the delta progresses forward into the 
sea the beds of the present mouths may rise, as 
flie whole bed behind them does rise now, and 
may rise tiU the alluvial plain reaches the foot of 
the Eocky Mountains. 

Ellet notices, as an anomaly and a peculiarity why aUuvki 
of the Mississippi, that it receives vast tributaries trib^Lri^^^^ 
without an apparent increase of width. But can ct^To/^" 
that be called an anomaly which is a law in all 
alluvial plains ? The cause I have endeavoured 
to explain in the second edition of the ' Tree- 
lifter.' Not only are the beds in imalluvial parts 
inclined, but the land inclines towards the banks. 
As floods then cannot overflow, they must tear 
the banks down till they can contain the largest 
possible flood of the river and each tributary ; and 
the channels of unalluvial rivers always are 
adapted to the Jlood-water, and imduly large for 
their spring-water. But floods in alluvial rivers, 
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instead of tearing down, build up the banks, and 
although they cannot build higher than themselves, 
each year s building increases next year's ponding, 
and so, without scaffolding, they may build infi- 
nitely higher than the floods of former years and 
this yearly increasing ponding not only raises the 
deposits on the alluvial plain, but up the unalluvial 
plain. The banks of an alluvial river being 
then high enough to accommodate the flood-water 
till it only just overflows, it is evident that the 
spring-water of each tributary, though it will 
increase the volume, will not increase the width 
of an alluvial river. The flood- water of tributaries 
is not contained at aU, but overflows, and so in- 
creases the building of the height of the banks. 
If man prevents the overflow of an alluvial river, 
he must consider it as an tmalluvial river. He 
cannot, indeed, increase the width between the 
natural banks, but he may the width between the 
Cause of the artificial banks. 

deitea.^^ There seems to be a reason in nature for the 

shape (A) of aU deltas. For the centre stream or 
streams, however they may vary their courses, 
besides causing the delta to bow out in the middle 
towards the sea, also cause it to bow up in the 
middle, along their courses. For all deposits from 
moving water mv^t die ofi* in the direction in 
which the water moves. And in this case the 
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deposits have a lateral slope from the river five or 
six times as great as their longitudinal slope, from 
ponding. Thus the water does not return over 
\he general surface traversed, as it left the river, 
and so denude the banks which it has deposited. 
In the alluvial plain the flood- water returns to the 
river hj particular longitudinal channels parallel 
to the river, which it reenters below, or by par- 
ticular lateral channels cut down to the level of the 
spring-water. But in the delta the flood-water after 
depositing its load, escapes to the nearest points 
of the sea, along the two low outsides of the delta. 

In the last century a French nobleman made a 
bet that he would get an English horse to do 
twenty miles in one hour. The savans in Paris 
clearly proved that this was impossible, on account 
of the resistance of the atmosphere. Gimcrack 
was, however, imported to France from England. 
And Dr. Johnson, in giving an account of the 
afiair, concludes thus, ' Gimcrack, being no philo- 
sopher, set to work and did it.' 

Dii facientes adjuvant, the English for which 
is 'try.' And if the United States set to work 
nationally to embank the Mississippi, whatever 
human skill and energy can do will be effected by 
that great nation, but not the less for knowing the 
true principles of the formation of alluvial plains. 
If you have a powerful enemy to contend with, 
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you may as well know his real force and his mode 
of attack, and what his supplies are, and also what 
your own weak points are. 

And in endeavouring to point out that the 
natural causes at work in the valley of the 
Mississippi against Ellet's magnificent schemes are 
greater than his estimation of them, it is not 
meant to argue against those schemes in particular, 
or against the object of those schemes in general. 
In Holland those who have perished by floods are 
numbered by hundreds of thousands. But since 
those who have there enjoyed exquisite existences 
are numbered by thousands of millions^ would any 
one advocate the desertion by man of the delta of 
the Ehine ? If so, we must desert all those parts 
of the globe which are richest in the accumulation 
of soil, therefore in vegetable existence, therefore 
in animal existence, and therefore in human sub- 
sistence and consequently existence. 

Liberal, not lavish, is kind Nature's hand. 
Nor "was perfection made for man below ; 

Yet all her schemes with nicest art are planned, 
Grood coimteracting ill, and gladness woe. 

Nihil est ab omni parte beatum. Is life any- 
where without risk of death ? Are plague, pesti- 
lence and famine, empty words? Are battle, 
murder, and sudden death mere bugbears to scare 
the timid? Has vegetation no blight? flesh no 
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epidemic? But man takes Uhe bite with the 
buffet/ liquid lava expels him not from his 
fruitful fields. Tempests sweep him not from the 
surface of the ocean, nor fire-damp from the 
bowels of the earth. But of all the baits at which 
hungry man rises, none hooks him to such a 
certainty as the fat valley. From its rank, rich 
rottenness springs the abundance which gives man 
ease and time to civilise himself 

The first improvement on the man who fed on 
acorns and game was the isolated herdsman, who 
roamed over vast tracts of hill, or plains of poor 
soil. The rich valleys were thick forests and 
jungles. When the agriculturist cleared allu- 
vial plains, man became at once condensed and 
civilised. 

Witness, in the Old World, China, India, 
Chaldaea and Egypt. On the wings of steam 
modem commerce and colonisation call forth and 
interchange the glorious products of every valley 
of the two worlds, uniting all by mutual benefit. 
We shall not be stopped out of this by an inun- 
dation or two. No, nor by anything short of an 
angel with a fiery sword. On this globe the 
paradise for man is that alluvial one prepared for 
him by 

Eain and Eivers. 
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Vol. T. Ancient Philosophy i Vol. IT. Mo- 
dem Philosophy. [^Nearly ready. 

History of the Indujctive Sciences. 

By William Wheweix, D.D. F.R.S. late 
Master of Trin. Coll. Cantab. Third Edition. 

3 vols, crown 8vo. 24*. 

History of Scientific Ideas ; being 

the First Part of the Philosophy of the 
Inductive Sciences. By the same Author. 
Third Edition. 2 vols, crown 8vo. 14». 

Egypt's Place in Universal His- 
tory ; an Historical Investigation. By 
C. C. J. Bunsen, D.D. Translated by 
•C. H. Cottrell, M.A. With many Illus- 
trations. 4 vols. 8vo. £5 8s. Vol. V. is 
nearly ready, completing the work. 

Maunder's Historical Treasury ; 

comprising a General Introductory Outline 
of Universal History, and a Series of Sepa- 
rate Histories. Fcp. lO*. 
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HiBtorioal and Chronological £n- 

qFdopedia, presenting in a brief and con- 
TOiient fonn Chronological Notices of all 
the Great Events of Universal History. By 
B. B. Woodward, F.S.A. Librarian to the 
Qneen. [in the pre». 

History of the Christian Church, 

firom the Ascension of Christ to the Convor- 
rion of Constantino. By E. Burton, D.D. 
late Regius Prof, of Divinity in the Univer- 
rity of Oxford. Eighth Edition. Ecp. 3a. Cd. 

Iiooturesonthe EUstory of Modem 

Mosic, delivered at the Royal Institution. 
By John IIullaii. First Course, with 
Qironological Tables, post 8vo. 6«. 6dl 
Sboond Course, the Transition Period, 
with 26 Specimens, 8vo. IGa. 



History of the Early Churoh, 

from the First Preaching of the Gospel to 
the Coondl of Nicea, 825. By the 
Author of * Amy Herbert.' Fcp. A», 6d. 

The English Beformation. By 

F. C. Massingberd, M.A. Chancellor of 
Lincoln. Fourlh Edition, revised. Fcp. 8vo. 

[^Nearly ready. 

History of Wesleyan Methodism. 

By George Smith, F.A.S Fourth Edition, 
with numerous Portraits. 3 vols, crown 
8vo. 7#. each. 

Sketch of the History of the 

Church of England to the Kevolution of 
1688. By the Right Rev. T. V. Short, DJO. 
Lord Bishop of St. Asaph. Seventh Edition. 
Crown 8vo. 10*. Od. 



Biography and Memoirs. 



Extracts of the Journals and | 

Correspondence of Miss Berry, from the I 
Year 1783 to 1852. Edited by Lady i 
Thebssa Lewis. Second Edition, with 3 
Portraits. 3 vols. 8vo. 42t. 

The Diary of the Bight Hon. 

William Windham, M.P. From 1783 to 
1809. Edited by Mrs. II. Baring. 8vo. 18s. 

Idfe of the Duke of Wellington. 

By the Rev. G. R. Glkio, M.A. Popular 
Edition, carefully revised; with copious 
Additions. Crown 8vo. with Portrait, 6«. 
Idfe of the Duke of Wellington, partly 
firom M. Bbialmont, partly from Original 
Documents (Intermediate Edition). By Rev. 



G. R. Gleio, M.A. 8vo. with Portrait, 155. 

Brialmont and aieig's Ijife of the Duke 
of Wellington (the Parent Work). 4 vols. 
8vo. with Illustrations, £2 14«. 

History of my Beligions Opinions. 

By J. H. Newman, D.D. Being the Sub- 
stance of Apologia pro Vitcl Sua. Post 
8yo. 6«. 

Father Mathew: a Biography. 

By John Francis Maguire, M.P. Popular 
Edition, with Portrait Crown 8vo. Bs. 6d. 
Borne ; its Bulers and Its Institutionfi. 
By the same Author. New Edition in pre- 
paration. 

Iietters and Life of Francis 

Bacon, including all his Occasional Works. 
Collected and edited, with a Commentary, 
by J. Bpbdding, Trin. GolL Cantab. Vols. 
L and II. 8vo. 24«. 



Life of Amelia Wilhelmina Sie ve- 

king, from the German. Edited, with the 
Author's sanction, by Catherine Wink- 
worth. Post 8vo. with Portrait, 12«. 

Mozart's Letters (1769-1791), 

translated fro.n the Collection of Dr. 
LuDwiG NouL by Lady Wallace. 2 vola. 
post 8vo. with Portrait and Facsimile, 18*. 

Beethoven's Letters (1790-1826), 

from the Two Collections of Drs. Nohl 
and Yon Kochel. Translated by Lady 
Wallace. 2 vols, post 8vo. with Portrait 

Felix Mendelssohn's Letters from 

Italy and Switzerland, and Letters from 1883 
to 1847, translated by Lady Wallace. With 
Portrait 2 vols, crown 8vo. 5m. each. 

BecoUections of the late William 

Wilberforce, M.P. for the County of York 
during nearly 80 Years. By J. S. Habfobd, 
F.KS. Second Edition. Post 8vo. 7t. 

Memoirs of Sir Henry Havelook, 

K.C.B. By John Cij^rk Marshmav. 
Second Edition. 8vo. with Portrait, 12s. Qd. 

Thomas Moore's Memoirs, Jour- 
nal, and Correspondence. Edited and 
abridged from the First Edition by Earl 
Russell. Square crown 8yo. with 8 Por- 
traits, 12». 6J. 

Memoir of the Bev. Sydney Smith. 

By his Daughter, Lady Holland. With 
a Selection from his Letters, edited by Mrs. 
Austin. 2 vols. 8vo. 28#. 
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Essays in Ecclesiastical Biogra- 
phy. By the Right Hon. Sir J. Stephen, 
LL.D. Fourth Edition. Svo. 14s. 

Biographies of Distinguished Sci- 
entific Men. By Francois Arago. Trans- 
lated by Admiral W. H. Smyth, F.R.S. the 
Rev. B. Powell, M.A. and R. Grant, M.A. 
Svo. 18«. 



Vicissitudes of Families. By Sir 

Bernard Burke, Ulster King of Arms. 
First, Second, and Third Series. B vols, 
crown Svo. 12«. 6d. each. 

Maunder's Biographical Trea- 
sury : Memoirs, Sketches, and Brie f Notices 
of above 12,000 Eminent Persons of All 
Ages and Nations. Fcp. Svo. 10«. 



Cnticism, Philosophy, Polity, (^c. 



The Institutes of Justinian ; with i 

English Introduction, Translation, and 
Notes. By T. C. Sandars, M.A. Barrister- 
at-Law, late Fellow of Oriel Coll. Oxon. 
Third Edition. Svo. 15«. 

The Ethics of Aristotle. Illustrated 
with Essays and Notes. By Sir A. Grant, 
Bart M.A. LL.D. Director of Public In- 
struction in the Bombay Presidency. Secohd 
Edition, revised and completed. 2 vols. Svo. 

On Bepresentative Qovemment. 

By John Stuart Mill, M.P. Third Edi- 
tion. Svo. 9«. crown Svo. 2«. 

On Iiiberty. By the same Author. Third 
Edition. Post Svo. 7t. 6d. crown Svo. 
U.4d, 

Principles of Political Economy. By the 
same. Sixth Edition. 2 vols. Svo. dO«. or 
in I vol. crown Svo. 5s. 

A System of Xiogio, Batiooinative and 
Inductive. By the same. Sixth Edition. 
2 vols. Svo. 25«. 

Utilitarianism. By the same. 2d Edit. Svo. 5«. 

Dissertations and Discussions. By the 
same Author. 2 vols. Svo. 24«. 

Szamination of Sir W. Hamilton's 
Philosophy, and of the Principal Philoso- 
phical Questions discussed in his Writings. 
By the same Author. Second Edition. 
Svo. 14«. 

Lord Bacon's Works, collected 

and edited byR. L. Ellis, M. A. J. Spkddino, 
M.A. and D. D. Heath. Vols. L to V. 
Philosophical Works, 5 vols. Svo. £4 6t. 
Vols. VI. and VII. Literary and Profes- 
sional Works, 2 vols. £1 16«. | 



1 Elements of Logic. By R. Whatelt, 

D.D. late Archbishop of Dublin. Ninth 
Edition. Svo. 10s. 6dL crown Svo. 4s. 6dl 

Elements of Bhetoric. By the same 
Author. Seventh Edition. Svo. 10s. M, 
crown Svo. 4s. 6<i. 

English Synonymes. Edited by Arch- 
bishop Whatelt. 6th Edition. Fcp. 3s. 

Miscellaneous Remains from the 

Common- place Book of Richard Whately, 
D.D. late Archbishop of Dublin. Edited by 
Miss E. J. Whately. Post Svo. 7s. 6</. 

Essays on the Administrations of 

Great Britain from 17S3 to ISSO. By the 
Right Hon. Sir G. C. Lewis, Bart. Edited 
by the Right Hon. Sir £. Head, Bart Svo. 
with Portrait, 15s. 

■By the same Author, 

Inaniry into the Credibility of the 
Early Roman History, 2 vols. 30s. 

On the Methods of Observation and 
Reasoning in Politics, 2 vols. 2Ss. 

Irish Disturbances and Irish Chnrch 
Question, 12s. 

B^marks on the Use and Abuse of 

some Political Terms, 9s. 

The Fables of Babrins, Greek Text 
with Latin Notes, Part L 6s. 6rf. Part II. 
ds.6d: 

An Outline of the Necessary 

Laws of Thought : a Treatise on Pure and 
Applied Logic By the Most Rev. W. 
Thomson, D.D. Archbishop of York. Crows 
, Svo. 5s. 6dL 



Bacon's Essays, with Annotations. { The Elements of Logic. By Thomas 
By R. Whatbly, D.D. late Archbishop of I Sheddeit, M.A. of St Peter's CoU. CanUb. 
Dublin. Sixth Edition. Svo. 10s. 6d. i 12mo. 4s. 6d: , 
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Analysis of Mr. Mill's System of 

Logic. By W. Stebbino, M.A. Second 
Edition. 12mo. d«. 6d. 

The Election of Bepresentatives, 

Parliamentar}' and Municipal; a Treatise. 
Bj Thomas Hare, Barrister-at-Law. Third 
Edition, with Additions. Crown 8vo. 6t. 

Speeches of the Bight Hon. Lord i 

Macaulay, corrected by Himself. Library > 
Edition, 8vo. 125. People's Edition, crown | 
Syo, 3<. Qd, 

Lord Macanlay's Speeches on 

Parliamentary Reform in 1831 and 1832. 
16mo. l5. I 

A Dictionary of the English i 

Language. By R. G. Latham, M.A. M.D. 

F.R.S. Founded on the Dictionary of Dr. S. ] 

Johnson, as edited by the Rev. H. J. Todd, I 

with numerous Emendations and Additions. | 

Publishing in 36 Parts, price 3«. Qd, each, ; 

to form 2 vols. 4to. { 

Thesaurus of English Words and ! 

. Phrases, classified and arranged so as to 
facilitate the Expression of Ideas, and assist i 
in Literary Composition. By P. M. Rooet, | 
M.D. 18th Edition, crown 8ro. 10s. 6d 

Lectures on the Science of Lan- 
guage, delivered at the Royal Institution. 
By Max Mitller, M.A. Taylorian Professor 
in the University cf Oxford. First Seribs, 
Fourth Edition, 12«. Second Series, 18«. 

Chapters on Language. By Fre- 
deric W. Farrar, M.A. late Fellow of 
Trin. Coll. Cambridge. Crown 8vo. 8«. 6d. 

The Debater ; a Series of Complete 
Debates, Outlines of Debates, and Questions 
for Discussion. By F. Rowton. Fcp. 6«. 

A Course of English Beading, 

adapted to every taste and capacity; or, 
How and What to Read. By the Rev. J. 
PrcROFT, B.A. Fourth Edition, fcp. 6«. 

Manual of English Literature^ 

Historical and Critical : with a Chapter on 
English Metres. By Thomas Arnold, B.A. 
Post 8vo. 10«. 6d, 

Southey's Doctor, complete in One 
Volume. Edited by the Rev. J.W. Wartbb, 
B.D. Square crown 8vo. 12«. Qd, 



Historical and Critical Commen- 

Uryon the Old Testament; with a New 
Translation. By M. M. Eausoh, Ph. D. 
Vol. L Genesis, 8vo. 18#. or adapted for the 
Greneral Reader, 12«. Vol. II. Exodus, 16*. 
or adapted for the General Reader, 12s. 
A Hebrew Grammar, with Exercises. 
By the same. Part 1. Outlines with Exer- 
cises, 8vo. 12«. Gd. Key, bs. Part II. Ex- 
captioned Forms and Constructions, I2s. 6A 

A Latin-English Dictionary. By 

J. T. White, M.A. of Corpus Christi Col- 
lege, and J. E. Riddle, M.A. of St Edmund 
Hall, Oxford. Imp. 8vo. pp. 2,128, price 42#. 

A New Xjatin-Englisli Diotionary, 
abridged from the larger work of White and 
Riddle (as above), by J. T. White, M.A. 
Joint-Author. 8vo. pp. 1,048, price 18«, 

The Junior Scholar's Iiatln-English 
Dictionary, abridged from the larger works 
of White and Riddle (as above), by J. T. 
White, M.A. surviving Joint-Author. 
Square 12mo. pp. 662, price 7«. Qd, 

An English-Greek Lexicon, con- 
taining all the Greek Words used by Writers 
of good authority. By C. D. Yomgb, B.A. 
Fifth Edition. 4to. 21«. 

Mr. Yonge's New Leziconi En- 
glish and Greek, abiidged from hia larger 
work (as above). Square 12mo. 8«. 6c^. 

A Greek-English Lexicon. Com- 
piled by H. G. Liddell, D.D. Dean of 
Christ Church, and R. Scott, D.D. Master 
of Balliol Fifth Edition, crown 4to. 31«. ^d, 

A Xiexicon, Oreek and English, 
abridged from Liddell and Scott's Greek- 
English lexicon. Eleventh Edition, square 
12mo. 7s. Gd. 

A Sanskrit-English Dictionary, 

The Sanskrit words printed both in the 
original Devanagari and in Roman letters ; 
with References to the Best Editions of 
Sanskrit Authors, and with Etymologies 
and Comparisons of Cognate Words chiefly 
in Greek, Latin, Gothic, and Anglo-Saxon. 
Compiled by T. Benfet. 8vo. 52s, 6d, 

A Practical Dictionary of the 

French and English Languages. By L. 
Contanseau. 10th Edition, post 8vo. 10«. 6dL 

Contanseau's Fooket Dictionary, 

French and English, -abridged from the 
above by the Author. 3d Edition. 18mo. 5s. 

New Practical Dictionary of the 

German Language; German-English, and 
English-German. By the Rev. W. L. 
. Blacklby, M.A., and Dr. Carl Martin 
Friedlander. Post8vo. \_Nearly ready. 
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Miscellaneous Works and Popular Metaphysics. 



Beooreatioiis of a Coimtry Parson. 

By A. K. H. B. First Series, with 41 
Woodcut lllnstratioos from Designs by 
B. T. Pritchett. Crown 8vo. 12«. 

Beoreations of a Cotmtry Parson. 
Skoohd Series. Crown 8yo. 8«. 6dL 

The Ck>inmonplaoe Philosoplier in 
Town and Country. By the same Author. 
Crown 8^0. 8«. 6dL 

Iiaisnre Hours in Town ; Essays Consola- 
tory» ^thetical, Moral, Social, and Do- 
mestic. By the same. Crown 8yo. St. 6<i. 

The Autonm Holidays of a Ck>iintry 
Paraon ; Essays contributed to Fraaer't Mag- 
asam and to Chod Words^ by the same. 
Crown 8vo. St. 6dl 

The Graver Thoughts of a Country 
Parson, Sboohd Series. By the same. 
Crown 8yo. St. 6dl 

Critical Essays of a Country Parson, 
selected finom Essays contributed to FVaser't 
MagaziMe, by the same. Post 8vo. 9t. 

A Campaigner at Home. By Shib- 

unr, Author of *ThaIatta' and 'Nugse 
Critics.' Post Svo. with Vignette, 7t. GdL 

Studies in Parliament: a Series of 

Sketches of Leading Politicians. By R. H. 
Button. (Reprinted from the PaU Mall 
Gazette.^ Crown 8vo. 4t. Gd. 

Iiord Macaulay's Misoellaneons 

Writings. 

LiBBABT Edition, 2 toIs. 8to. Portrait, 21». 
People's Edition, 1 toI. crown 8vo. 4«. 6d 

The Bqv. Sydney Smith's Mis- 

cellaneons Works ; including his Contribu- 
tions to the Edinburgh Itevtew. 

Library Edition, S vols. 8yo. S6t. 

Traveller's Edition, in 1 vol. 21t. 

Cabinbt Edition, S vols. fcp. 21t. 

People's Edition, 2 vols, crown 8vo. 8t. 

znementary Sketches of Moral Philo- 
sophy, delivered at the Royal Institution. 
By the same Author. Fcp. 7t. 

The Wit and Wisdom of the Bev. 
Sydney Smith : a Selection of the most 
memorable Passages in his Writings and 
Conversation. 16mo. 5t. 



Epigrams, Ancient and Modem : 

Humorous, Witty, Satirical, Moral, and 
Panegyrical. Edited by Rev. J ohn Booth, 
BJL Cambridge. Second Edition, revised 
and enlarged. Fcp. 7t. 6d. 

From Matter to Spirit: the Result 
of Ten Years' Experience in Spirit Manifes- 
tations. By Sophia E. Ds Morgan. 
With a Preface by Professor De Morgak. 
Post 8vo. 8*. 6d, 

Essays selected from Contribu- 
tions to the Edinburgh Review, By Henry 
Rogers. Second Edition. 8 vols. fcp. 21t. 

The Eclipse of Faith; or, a Visit to a 
Religious Sceptic. By the same Author. 
Eleventh Edition. Fcp. 5t. 

Defence of the Eclipse of Faith, 1^ its 
Author. Third Edition. Fcp. 3«. 6A 

Selections from the Correspondence 
of R. £. H. Greyson. By the same Author. 
Third Edition. Crown 8vo. 7t. 

FtiUeriana, or the Wisdom and Wit of 
Thomas FaLLER,with Essay on his Life and 
Grenius. By the same Author. 16mo. 2t. 6d 

An Essay on Human Nature; 

showing the Necessity of a Divine Revela- 
tion for the Perfect Development of Man's 
Capacities. By Henry S. Boase, M.D. 
F.R.S. and G.S. 8vo. 12t. 

The Philosophy of Nature ; a Sys- 
tematic Treatise on the Causes and Laws of 
Natural Phenomena. By the same Author. 
8vo. 12«. 

The Secret of Hegel: being the 

Hegelian System in Origin, Principle, Form, 
and Matter. By James Hutchison Stir- 
ling. 2 vols. 8vo. 28«. 

An Introduction to Mental Phi- 
losophy, on the Inductive Method. By 
J. D. MoRELL, M.A. LL.D. 8vo. 12«. 

Mements of Psychology, containing the 
Analysis of the Intellectual Powers. By 
the same Author. Post 8vo. 7s. 6<f. 

Sight and Touch: an Attempt to 

Disprove the Received (or Berkeleian) 
Theory of Vision. By Thobias E. Abbott, 
M.A Fellow and Tutor of Trin. Coll. Dublin. 
8vo. with 21 Woodcuts, 6«. 6d. 
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mhe Senses and the Intellect. 

By Alexandeb Bain, M.A. Prof, of Logic 
in the Uniy. of Aberdeen. Second Edition. 
8vo. 15«. 

The Emotions and the Will, by the 

same Aathor. 8vo. Ids, 
On the Study of Character, including 

an Estimate of Phrenology. By the same 

Author. 8vo. 9s. 

Time and Space: a Metaphysical 
Essay. By Shadworth H. Hodgson. 
Svo. pp. 588, price 16«. 

- The Way to Hest: Results from a 
Life-search after Religious Truth, By 
R. Vaugiian, D.D. I Nearly ready. 



Hours with the Mystics : a Contai- 

bution to the History of Religions OfWon. 
By Robert Alfred Yaughan, B.A. Se- 
cond Edition. 2 vols, crowm 8v«. X2fc 

The Philosophy of Necessity; or. 

Natural Law as applicable to Mental, Moral, 
and Social Science. By Chables Brat. 
Second Edition. 8yo. 9s. 

The Education of the Veetings nd 

Affections. By the same Author. Tlird 
Edition. 8yo. ds. 6d: 

Christianity and CkHmnon Sense. 

By Sir Willouqhbt Jones, Bart M.A. 
Trin. Coll. Cantab. 8vo. 6«. 



Astronomy^ Meteorology^ 
Outlines of Astronomy. By Sir 

J. F. W. Herschel, Bart, M.A. Eighth 
Edition, revised ; with Plates and Woodcuts. 
8vo. 18«. 

Arago's Popidar Astronomy. 

Translated by Admiral W. H. Smyth, 
F.R.S.andR.GRANT,M.A. With 25 Plates 
and 358 Woodcuts. 2 vols. 8vo. £2 5*. 

Saturn and its System. By Rich- 
ard A. Proctor, B.A. late Scholar of St. 
John's Coll. Camb. and King's Coll. London. 
8vo. with 14 Plates, 14*. 

Celestial Objects for Common 

Telescopes. ByT. W. Webb, M.A.'F.R.A.S. 
With Map of the Moon, and Woodcuts. 
16mo. 7«. 

Physical Geography for Schools 

and General Readers. By M. F. Maury, 
LL.D. Fcp. with 2 Charts, 2«. 6<i. 

A General Dictionary of Geo- 
graphy, Descriptive, Physical, Statistical, 
and Historical ; forming a complete 
Gazetteer of the World. By A. Keith 
Johnston, F.R.S.E. 8vo. 31«. 6d. 



Popular Geographyy <^c. 

Mcculloch's Dictionary, Geogra- 
phical, Statistical, and Historical, «f the 
various Countries, Places, and pfincipal 
Natural Objects in the World. Revised 
Edition, printed in a larger type, wiHi 
Maps, and with the Statistical Inibrmation 
throughout brought up to the latest returns. 
By Frederick Martin. 4 vols. dvo. price 
21«. each. Vol. I. now ready. 

A Manual of Gtoogn^ahy, Fhyncal, 

Industrial, and Political By W. Huoses, 
F.R.G.S. Prof, of Geog. in King's CoU. and in 
Queen's CoU. Lend. With 6 Maps. Fcp.7s.6A 

The Gheogra{>lLy of Britifdi History ; a 
Geographical Description of the British 
Islands at Successive Periods. By the same 
Author. With 6 Maps. Fop.8<.6dL 

Abridged Text-Book of British Geo- 
graphy. By the same. Fop. Is. 6dL 



Mannder's Treasury of Gteogra- 

phy, Physical, Historical, Descriptive, and 
Political. Edited by W. Hughes, FJLG.S. 
With 7 Maps and 1 6 Plates. Fcp. 10s. 6dL 



Natural History and Popular Science. 



The Elements of Physics or 

Natural Philosophy. By Neil Arnott, 
M.D. r.R.S. Physician Extraordinary to 
the Queen. Sixth Edition, rewritten and 
completed: 2 Parts, 8vo. 21s. 



Volcanos, the Character of their 
Phenomena, their Share in the Structune 
and Composition of the Surface of the Globe, 
&c. By G. Poulett Scrope, M.P. F.R.S. 
Second Edition. 8vo. with Illustrations, 15& 
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Heat Considered as a Mode of 

Motion. By Professor John Ttsdall, 
F.R.S. LL.D. Second Edition. Crown 8vo. 
with Woodcuts, 12«. 6d, 

A Treatise on Electricity, in 
Theory and Practice. By A. De la Rive, 
Profc in the Academy of Geneva. Trans- 
lated by a V. Walker, F.R.S. 3 vols. 
8vo. with Woodcuts, £3 13s. 

The Correlation of Physical 

Forces. By W. R. Grove, Q.C. V.P.R.S. 
Fourth Edition. Svo. 7«. 6 J. 

MannalofGtoology. ByS.HAUGHTON, 

M.D. F.R.8. Fellow of Trin. Coll. and Prof, 
of Geol. in the Univ. of Dablin. Revised 
Edition, with 66 Woodcuts. Fcp. 6«. 

A Guide to Gteology. By J. Phillips, 
M.A. Prof, of Geol. in the Univ. of Oxford. 
Fifth Edition. Fcp. 4«. 

A Glossary of Mineralogy. By 

H. W. Bristow, F.G.S. of the Geological 
Survey of Great Britain. With 486 Figures. 
Crown Svo. 12s. 

PhiUips's Elementary Introduc- 
tion to Mineralogy, re-edited by H. J. 
Brooke, F.R.S. and W. H. Miller, F.G.S. 
Post Svo. with Woodcuts, 18». 

Van Der Hoeven's Handbook of 

Zoology. Translated from the Second 
Dutch Edition by the Rev. W. Clark, 
M.D. F.R.S. 2 vols. Svo. with 24 Plates of 
Figures, 60«. 

The Comparative Anatomy and 

Physiology of the Vertebrate Animals. By 
Richard Owen, F.R.S. D.C.L. 3 vols. 
Svo. with upwards of 1,200 Woodcuts. 
VoDS. I. and II. price 21«. each, now ready. 
Vol. III. in the Aatumn. 

Homes without Hands: a Descrip- 
tion of the Habitations of Animals, classed 
according to their Principle of Construction. 
By Rev. J.G.Wood, M.A. F.L.S. With 
about 140 Vignettes on Wood (20 full size 
of page). Second Edition. Svo. 21». 

The Harmonies of Nature and 

Unity of Creation. By Dr. G. Hartwig, 
Svo. with numerous Illustrations. 

The Bea and its Living Wonders. By 
the same Author. Second (English) Edi- 
tion. Svo. with many Illustrations, 18*. 

The Tropical World. By the same Author. 
With S Chromoxylographs and 172 Wood- 
cuts. Svo. 21s. 



If anual'of Corals and Sea Jellies- 

By J. R. Greene, B.A. Edited by J. A. 
Galbrafth, M.A. and S. Hauohton» M.D. 
Fcp. with 39 Woodcuts, 6». 

Manual of Sponges and Animalonled ; 
with a General Introduction on the Princi- 
ples of Zoology. By the same Author and 
Editors. Fcp. with 16 Woodcuts, 2«. 

Manual of the Metalloids. By J. Apjohk, 
M.D. F.R.S. and the same Editors. 2nd 
Edition. Fcp. with 3S Woodcuts, 7«. Gd. 

Sketches of the Natural BEistory 

of Ceylon. By Sir J. Emerson Tkmkent, 
K.C.S. LL.D. With 82 Wood Engravings. 
Post Svo. 12«. ed 

Ceylon. By the same Author. 6th Edition ; 
with Maps, &c and 90 Wood Engravings. 
2 vols. Svo. £2 10s. 

A Familiar History of Birds. 

By E. Stanley, D.D. late Lord Bishop of 
Norwich. Fcp. with Woodcuts, 3». Qd, 

Marvels and Mysteries of In- 
stinct ; or. Curiosities of Animal Life. By 
G. Garratt. Third Edition. Fcp. 7«. 

Home Walks and Holiday Bam- 

bles. By the Rev. C. A. Johns, B.A. F.L.S. 
Fcp. with 10 Illustrations, 6s. 

Eirby and Spence's Introduction 

to Entomolog3% or Elements of the Natural 
History of Insects. Crown Svo. 6». 

Maunder's Treasiiry of Natural 

History, or Popular Dictionary of Zoology. 
Revised and corrected by T. S. Cobbold, 
M.D. Fcp. with 900 Woodcuts, 10*. 

The > Elements of Botany for 

Families and Schools. Tenth Edition, re- 
vised by Thomas Moore, F.L.S. Fcp 
with 154 Woodcuts, 2«. Bd. 

The Treasury of Botany, or 

Popular Dictionary of the Vegetable King- 
dom; with which is incorporated a Glos- 
sary of Botanical Terms. Edited by 
J. LiNDLEY, F.R.S. and T. Moore, F.L.S. 
assisted by eminent Contributors. Pp. 
1,274, with 274 Woodcuts and 20 Steel 
Plates. 2 Parts, fcp. 20*. 

The British Flora ; comprising the 
Ph»nogamous or Flowering Plants and the 
Ferns. By Sir W. J. Hooker, KH, and 
G. A. Walker-Arnott, LL.D. 12mo. 
with 12 Plates, 14«. or coloured, 21«. 
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The Bose Amateur's Guide. By 

Thomas Kivers. New Edition. Fcp. 4s, 

The Indoor Gardener. By Miss 

Mausg. Fcp. vnth Frontispiece, 55. 

lK)udon'sEncyelop8edia of Plants ; 

comprising the Specific Character, Descrip- 
tion, Culture, History, &c: of all the Plants 
found in Great Britain. With upwards of 
12,000 Woodcuts. 8vo. £3 13s. 6d. 

Xioudon's EnoydopsBdia of Trees and 
Shrubs; containing the Hardy Trees and 
Shrubs of Great Britain scientifically and 
popularly described. With 2,000 Woodcuts. 
Svo. 505. 

Bryologia Britannica ; containing 
the Mosses of Great Britain and ;Ireland, 
arranged and described. By W. Wilson. 
8x0. with 61 Plates, 425. or coloured, £4 45. 



Maunder's Scientific and Lite- 
rary Treasury ; a Popular EncyclopsBdia of 
Science, Literature, and Art. Fcp. 10«; 

A Dictionary of Science, Litera- 
ture, and Art. Fourth Edition, re-edited 
by the late W. T. Brandb (the Author) 
and George W. Cox, M.A assisted by 
gentlemen of eminent Scientific and Lite- 
rary Acquirements. In 12 Parts, each con- 
taining 240 pages, price 55. forming 3 vols, 
medium 8vo. price 2l5. each. 

Essays on Scientific and other 

subjects, contributed to Reviews. By Sir H. 
Holland, Bart. M.D. Second Edition. 
8vo. 145. 

Essays from the Edinburgh and 

Quarterly Reviews ; with Addresses and 
other Pieces. By Sir J. F. W. Hersohel, 
Bart. M.A. 8vo. I85. 



Chemistry^ Medicine^ Surgery^ and the Allied Sciences. 



A Dictionary of Chemistry and 

the Allied Branches of other Sciences. By 
Henry Watts, F.CS. assisted by eminent 
Contributors. 5 vols, medium 8vo. in 
course of publication in Parts. Vol. L 
3l5. 6ci. Vol. 11.265. and Vol. IIL 31s. GcT. 
are now ready. 

Handbook of Chemical Analysis, 

adapted to the Unitary System of Notation : 
By F. T. CoNiNGTON, M.A. F.CS. Post 
8vo. 75. 6rf. — Tables of Qualitative 
Analysis adapted to the same, 25. 6dL 

A Handbook of Volumetrical 

Analysis. By Robert H. Scott, M.A. 
T.C.D. Post 8vo. 45. 6rf. 

Elements of Chemistry, Theore- 
tical and Practical. By William A. 
Miller, M.D. LL.D. F.R.S. F.CS. Pro- 
fessor of Chemistry, King's College, London. 
8 vols. 8vo. £2 135. Part L Che^hcal 
Physics, Third Edition, 125. Part II. 
Inorganic Chemistry, 2I5. Part III. 
Organic Chemistry, Second Edition, 205. 

A ManuBl of Chemistry, De- 
scriptive and Theoretical. By William 
Odling, M.B. F.R.S. Part I. 8vo. 95. 

A Course of Practical Chemistry, for the 
use of Medical Students. By the same 
Author. Second Edition, with 70 new 
Woodcuts. Crown 8vo. 7«. 6rf. 

Iiectures on Animal Chemistry Delivered 
at the Royal College of Physicians in 1865. 
By the same Author. Crown 8vo. 45. 6dL 



The Toxicologist's Guide : a New 

Manual on Poisons, giving the Best Methods 
to be pursued for the Detection of Poisons. 
By J. HoRSLEY, F.CS. Analytical Chemist. 

The Diagnosis and Treatment of 

the Diseases of Women; including the 
Diagnosis of Pregnancy. By Graily 
Hewitt, M.D. &c. 8vo. 16«. 

Lectures on the Diseases of In- 
fancy and Childhood. By Charles West, 
M.D. &c. 5th Edition, revised and enlarged. 
8vo. I65. 

Exposition of the Signs and 

Symptoms of Pregnancy : with other Papers 
on subjects connected with Midwifery. By 
W. F. Montgomery, M.A. M.D. M.B.IAl. 
8vo. with Illustrations, 25«. 

A System of Surgery, Theoretical 

and Practical, in Treatises by YarionB 
Authors. Edited by T. HoLBfSS, MJL 
Cantab. Assistant-Surgeon to St George's 
Hospital. 4 vols. 8vo. £4 18«. 

VoL I. General Pathology, 2i«. 

Vol. II. Local Injuries i Gun-shot Wounds, 
Injuries of the Head, Back, Face, Neck, 
Chest, Abdomen, Pelvis, of the Upper and 
Lower Extremities, and Diseases of the 
Eye. 21«. 

VoL III. Operative Surgery. Diseases 
of the Organs of Circulation, Locomotion, 
&c 2I5. 

VoL IV. Diseases of the Organs of 
Digestion, of the Genito -Urinary System, 
and of the Breast, Thyroid Gland, and Skin ; 
with Appendix and General Index. 305. 
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Leotares on the Principles and 

Practice of Physic By Thomas Watsow, 
M.D. Physician-Extraordinaiy to the 
Qseen. Fourth Edition. 2 vols. Svo. 84*. 

Iieotnres on Surgical Pathology. 

By J. Paobt, F.R.S. Surgeon-Extraordinary 
totheQaeen. Edited by W. Turnkb, M.B. 
870. with 117 Woodcuts, 31*. 

A Treatise on the Continned 

Feven of Gkeat Britain. By C. MuRcmsoN, 
MJ). Senior Physician to the London Fever 
Hoqiita]. 8vo. with coloured Plates, ISs. 

Anatomy, DesoriptLve and Snr- 

gicaL By Hknbt Gray, F.R.S. With 
410 Wood Engravings from Dissections. 
Third Edition, by T. Holmes, M. A. Cantab. 
Royal 8vo. 288. 

The Cy61op»dia of Anatomy and 

Physiology. Edited by the late R. B. Todd, 
M.D. F.R.a Assisted by nearly all the 
most eminent cultivators of Physiological 
Science of the present age. 6 vols. 8vo. 
with 2,858 Woodcuts, £6 6f. 

Phyviologioal Anatomy and Phy- 
siology of Man. By the late R. B. Todd, 
M.D. F.R.S. and W. Bowman, F.R.a of 
King's College. With numerous Illustra- 
tions. Vol. IL 8vo. 25s. 

A Dictionary of Practical Medi- 
cine. By J. Copland, M.D. F.R.S. 
Abridged from the larger work by the 
Author, assisted by J. C. Coplaiid, M.R.C.S. 
and throughout brought down to the pre- 
sent state of Medical Science. Pp. 1,560, 
in 9yxK price 86*. 

Dr. Ck>pland'8 Dictionary of Practical 
Medtdae (the larger work). 8 vols. 8vo. 
£5 lU 



The Fine Arts^ and 
The Iiife of Man Symbolised by 

the Months of the Year in thor Seasons 
and Phases; with Passages selected from 
Ancient and Modem Auth<»rs. By Richabd 
PiGOT. Accompanied by a Series of 26 
foU-page Illustrations and numerous Mar- 
ginal Devices, Decorative Initid Letters, 
and Tailpieces, engraved on Wood from 
Original Designs by John Leighton, 
F.S.A. 4to. 42«. 



The Works of Sir B. C. Brodiet 

Bart, collected and arranged by Cwabt.iw 
Hawkins, F.R.aSJB. 3 vols. Svo. with 
Medallion and Facsimile^ 48*. 

Autobiography of Sir B. C. Brodie, 
Bart printed firom theAuthf^s materials 
left in Ma Second Edition. Fep. 4a. M» 

A Manual of Materia Medioa 

and Therapeutics, abridged firom Dr. 
PsBsmA's Elementt by F. J. Fasbb, MJ>. 
assisted by R. Bentlet, M.R.C.S. and by 
R. Wabington, F JLS. 1 voL 8va with 
90 Woodcuts, 21f. 

Dr. Pereira's Elements of Materia 
Medica and Therapeutics, Third Edition, by 
A. S. Taylob, M.D. and G. 0. Rkes, MJD. 
3 vols. 8vo. with Woodcuts, £3 15f. 

Thomson's Conspeotas of the 

British Pharmacopoeia. Twenty-fourth 
Edition, corrected and made conformable 
throughout to the New Pharmacoposia of 
the General Council of Medical ^Education. 
By E. Lloyd Bibkbtt, M.D. ISmo. 5s. 6dL 

Mannal of the Domestio Practice 

of Medicine. By W- B. Ejcsibvbn, 
F.R.C.S.E. Second Edition, theroogfaly 
revised, with Additi<ni8. Fcp. 5s; 

The Restoration of Health; or, 

the Application of the Laws of Hygiene to 
the Recovery of Health: a Mannal for the 
Invalid, and a Guide in the Sick Room. 
By W. Stbanob, M.D. Fi^6«. 

Sea-AJr and Sea-Bathing for 

Children and Invalids. By the same 
Author. Fcp. d«. 

Manual for the Classiflcationy 

Training, and Education of the Feeble- 
Minded, Imbecile, and Idiotic By P. 
Mabtin Duncan, M.B. and William 
Millard. Crown 8vo. 6*." 



nhistrated Editions. 

The New Testament, illustrated with 

Wood Engravings after the Early Masters, 
chiefly of the Italian School Crown 4to. 
6as. doth, gilt top ; or £5 5<; moFoceew 

Lyra Gtermanica; Hymns for the 

Sundays and Chief Festivals of the Christian 
Tear. Translatod by Catbbkins Wink- 
WOBTH ; 125 niustrations on Wood drawn 
by J. LmoBTON, F.S.A. Fcp. 4to. 21* 
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Oats' and Farlie's Moral Em- 
blems; with Aphorisms, Adages, and Pro- 
Teibs of all Nations : comprising 121 
ninstrations on Wood hj J. Lkioiiton, 
F.S.A. with an appropriate Text by 
B. PiQOT. Imperial 8yo. dl«. Qd. 

Shakspeare's . Sentiments and 

Similes printed in Black and Gold and illu- 
minated in the Missal style by Uekby Noel 
HuMFHBEYS. In massive covers, containing 
the Medallion and Cypher of Sbakspeare. 
Square post 8vo. 21«. 

Moore's Irish Melodies. Illustrated 

with 161 Original Designs by D. Maclise, 
RA. Super-royal Svo. 3I«. 6d. Imperial 
16ma lOf. 6d, 



The History of Our Lord, as ezem- 

I plified in Works of Art. By Mrs. Jamssov 
and Lady Eastlakb. Being the concluding 
Series of < Sacred and Legendary Art' 
Second Edition, with 13 Etchings and 281 
Woodcuts. 2 vols, square ciown Svo. 42«. 

Mrs. Jameson's liegenda of the Saints 

andMart\T8. Fourth Edition, with 19 Etch- 
ings and 187 Woodcuts. 2 vols. Sit. 

Mrs. Jameson's Iiegenda of the Monastic 

Orders. Third Edition, with 11 Etchings 
and 88 Woodcuts. 1 vol. 21«. 

Mrs. J ameson's Ijegenda of the Madonna. 

Third Edition, with 27 Etchings and 166 
Woodcuts. 1 vol. 2l«. 



Aiis^ Manufactures^ (^x. 



Drawing from Nature ; a Series of 

Progressive Instructions in Sketching, from 
Elementary Studies to Finished Views, 
with E^xamples from Switzerland and the 
Pyrenees. By Georos Barnard, Pro- 
fessor of Drawing at Rugby School. With 
18 Lithographic Plates and lOST Wood En- 
gravings. Imp. 8vo. 255. 

Enoydopfl&dia of Architecture, 

Historical, Theoretical, and Practical. By 
JossPH GwiLT. With more than 1,000 
Woodcuts. 8vo.42«. 

Tuscan Sculptors, their Lives, 

Works, and Times. With 45 Etchings and 
28 Woodcuts from Original Drawings and 
Photographs. By CHARiiEs C. Perkins. 
2 vols. imp. 8vo. 635. 

The Grammar of Heraldry: con- 
taining a Description of all the Principal 
Charges used in Armory, the Signification 
of Heraldic Terms, and the Eules to be 
observed in Blazoning and Marshalling. 
By John E. Cussans. Fcp. with 196 
Woodcuts J 4a. 6*1 

The Engineer's Handbook; ex- \ 

plaining the Principles which should guide i 
the young Engineer in the Construction of j 
Machinery. ByC.S.LowNDB& Post8vo.6«. ; 

The Elements of Mechanism. ; 

By T. M. GooDBVE, M,A. Prof, of Me- 
chanics at the R. M. Acad. Woolwich, i 
Second Edition, with 217 Woodcuts. Post I 
8vo. 6«. QdU \ 



Tire's Dictionary of Arts, Manu- 
factures, and Mines. Re-written and en- 
larged by Robert Hunt, F.R.S., assisted 
by numerous gentlemen eminent in Science 
and the Arts. With 2,000 Woodcuts. 8 vols. 
8vo.£4. 

Encyclopaedia of Civil Engineer- 
ing, Historical, Theoretical, and PracticaL 
By E. Cresy, C.E. With above 8,000 
Woodcuts. 8vo. 42«. 

Treatise on Mills and Millwork. 

By W. Faihbairn, C.E. F.R.S. With 18 
Plates and 322 Woodcuts. 2 vols. 8vo. d2«. 
Useful Information for Engineers. By 
the same Author. First and Second 
Series, with many Plates and Woodcuts. 
2 vols, crown 8vo. 10«. 6d. each. 

The Application of Cast and Wrought 
Iron to Building Purposes. By the same 
Author. Third Edition, with 6 Plates and 
118 Woodcuts. 8vo. 16«. 

Iron Ship BuHding, its History 

and Progress, as comprised in a Series of 
Experimental Researches on the Laws of 
Strain; the Strengths, Forms, and other 
conditions of the Material ; and an Inquiry 
into the Present and Prospective State of 
the Navy, including the Experimental 
Results on the Resisting Powers of Armour 
Plates and Shot at High Velocities. By 
the same Author. With 4 Plates and 130 
Woodcuts, 8vo. 18«. 

The Practical Mechanic's Jour- 
nal : An Illustrated Record of Mechanical 
and Engineering Science, and Epitome of 
Patent Inventions. 4to. price Is. monthly. 
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The Practical Draughtsman's 

Book of Industrial Design. By W. John- 
box, Ab-soc. Inst C. B. With many handred 
Illastrationa. 4to. 28«.-6dl 

The Patentee's Manual : a Treatise 

on tlie Law and Practice of Letters Patent 
for the use of Patentees and Inventors. By 
J. and J. U. Johnson. Post 8vo. 7«. 6cL 

The Artisan Club's Treatise on 

the Steam ' Engine, in its various Applica- 
tions to Mines, Mills, Steam Navigation, 
Railways, and Agriculture. By J. Bourne, 
C.E. Seventh Edition ; with 37 Phites and 
546 Wo«dcnts. 4to. 42s. 

A Treatise on the Screw Pro- 
peller, Screw Vessels, and Screw Engines, 
as adapted for purposes of Peace and War ; 
illustrated by many Plates and Woodcuts. 
By the same Author. New and enlarged 
Edition in course of publication in 24 Parts, 
royal 4to. 2s. Bd, each. 

Catechism of the Steam Engine, 

in its various Applications to Mines, Mills, 
Steam Navigation, Railways, and Agricul- 
ture. By J. Bourne. C.E. With 1 99 Wood- 
cuts. Fcp.9s. The Introduction of * Recent 
Improvements' may be had separately, with 
110 Woodcuts, price St. Cd. 

Hamdbook of tlie Steam Engine, by the 
same Author, forming a Key to the Cate- 
chism of the Steam Engine, with 67 Wood- 
cuts. Fcp. 9s, 

The Theory of War illustrated 

by numerous Examples from History. By 
Lieut-CoL P. L. MacDouoall. Third 
Edition, with 10 Plans. Post 8vo. 10«. Qd. 



! The Art of Perfumery ; the History 
I and Theory of Odours, and the Methods of 
1 Extracting the Aromas of Plants. By 
Dr. PiESSE, F.C.S. Third Edition, with 
I 53 Woodcuts. Crown 8vo. 10«. Qd. 

Chemical, Watural, and Physical Ma«ic, 
for Juveniles during the Holidays. By the 
same Author. Third Edition, enlarged 
with 38 Woodcuts. Fcp. 6«. 

' Talpa ; or, the Chronicles of a Clay 
Farm. By C. W. Hoskyns, Esq. With 24 
Woodcuts from Designs by G. Cruik- 
8HANK. Sixth Edition. 16mo. 55. Gd, 

! Loudon's Encyclopaedia of Agri- 

I culture: Comprising the Laying-out, Im- 

I provement, and Management of Landed 

I Property, and the Cultivation and Economy 

I of the Productions of Agriculture. With 

I 1,100 Woodcuts. 8vo. Six. Qd, 

I Iioudon's Uncyclopsedia of Gardening : 
Comprising the llieory and Practice of 

' Horticulture, Floriculture, Arboriculture, 
and Landscape Gardening. With 1,000 

I Woodcuts. 8vo. 31«. Qd, 

I Iioudon's Uncyclopeedia of Cottage, Farm, 
and Villa Architecture and Furniture. With 
more than 2,000 Woodcuts. 8vo. 42«. 

History of Windsor Great Park 

and Windsor Forest By William Men- 
ziEs, Resident Deputy Surveyor. With 2 
' Maps and 20 Photographs. Imp. folio, £8 Ss. 

I Bayldon's Art of Valuing Bents 

I and Tillages, and Claims of Tenants upon 
I Quitting Farms, both at Michaelmas and 
j Lady-Day. Eighth Edition, revised by 
J. C. MoBTON. 8vo. lOs, 6dL 



Religious aiid 
An Exposition of the 39 Articles, 

Historical and Doctrinal. By E. Harold 
Bkownb, D.D. Lord Bishop of Ely. Seventh 
Edition. 8vo. 16«. 

The Pentateuch and the Blohistio 
Psalms, in Reply to Bishop Colenso. By 
the same; Second Edition. 8vo. 2t. 

Examination-Questions on Bishop 
Browne's Exposition of the Articles. By 
the Rev. J. Gorle, M. A. Fcp. 8«. 6d, 

live Lectures on the Character 

of St. Paul ; being the Hulsean Lectures 
for 1862. By the Rev. J. a Howson, D.D. 
Second Edition. 8vo. 9«. 



Moral Works. 

The Life and Epistles of St. 

Paul. By W. J. Conybeare, M.A. late 
Fellow of Trin. ColL Cantab, and J. S. 
Howson, D.D. Principal of Liverpool ColL 

Library Edition, with all the Original 
Illustrations, Maps, Landscapes on Steel, 
Woodcuts, &c 2 vols. 4to. 48«. 

Intermediate Edition, with a Selection 
of Maps, Plates, and Woodcuts. 2 vols, 
square crown 8vo. 81*. Qd. 

People's Edition, revised and con* 
densed, with 46 ninstrations and Maps. 
I 2 vols, crown 8vo. 12«. 
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The Voyage and Shipwreck of 

St. Paul ; with Dissertations on the Ships 
and Navigation of the Ancients. By J ahes 
Smith, F.R.S. Crown 8vo. Charts, 8«. 6dL 

Fasti Sacri, or a Key to the | 

Chronology of the New Testament ; com- 
prising an Historical Harmony of the Four •• 
Gospels, and Chronological Tables gene- ' 
rally from b.c. 70 to a.d. 70 : with a Pre- ' 
liminary Dissertation and other Aids. By 
Thomas Lbwin,M.A.F.S. A. Imp.8vo.42f. : 

A Critical and Grammatical Com- 
mentary on St Paul's Epistles. By C. J. • 
Eluoott, D.D. Lord Bishop of Gloucester 
and Bristol. Svo. 

Qalatiaas, Third Edition, 8». 6d. 

Spliesiajis, Third Edition, 8«. Qd. i 

Pastoral ifpistles. Third Edition, 10s. M. ; 

Flulippiaiis, Colossians, and Philemon, i 
Third Edition, lOs. Qd, 

Tliesaaloniaxui, Second Edition, 7«. M. 

Historical Iicctures on the Life of 

Our Lord Jesus Christ : being the Hulsean 
Lectures fbr 1859. By the same Author. 
Fourth Edition. Svo. 10«. Qd, 

The Destiny of the Creature ; and other 
Sermons preached before the University of 
Cambridge. By the same. Post Svo. 6«. 

The Broad and the Narrow Way; Two 
Sermons preached before the University of 
Cambridge. By the same. Crown Svo. 2«. 

Bev. T. H. Home's Introduction 

to the Critical Study and Knowledge of the 
Holy Scriptures. Eleventh Edition, cor- 
rected, and extended under careful Editorial 
revision. With 4 Maps and 22 Woodcuts 
and Facsimiles. 4 vols, Svo. £3 Ids, 6A 
Bev. T. H. Home's Compendious In- 
troduction to the Study of the Bible, being 
an Analysis of the larger work by the same 
Author. Re-edited by the Rev. John 
Atre,M.A. With Maps, &c Post Svo. 9«. 

The Treasury of Bible Know- 
ledge; being a Dictionary of the Books, | 
Persons, Places, Events, and other Matters 
of which mention is made in Holy Scrip- 
ture; intended to establish its Authority 

; and illustrate its Contents. By Rev. 
J. Atbe, M.A. With Maps, 16 Plates, and 
numerous Woodcuts. Fcp. 10«. 6d 

TheGreek Testament ; withNotes, 

Grammatical and Exegetical. By the Rev. 
W. Webster, M.A. and the Rev. W. F.* 
WiiiKiNsoN, M.A. 2 vols. Svo. £2 4f.; 

Vol. I. the Gospels and Acts, 20s. 

Vol. II. the Epistles and Apocalypse, 24f. 



Every-day Scripture Difficulties 

explained and illustrated. By J. E. Prss- 
COTT, M.A. Vol. I. Matthew and Mark ; 
YoL.ll. Luke Sind John. 2 vols. Svo. 9«. each. 

The Pentateuch and Book of 

Joshua Critically Examined. By the Right 
Rev. J. W. CoLENSO, D.D. Lord Bishop of 
Natal. People's Edition, in 1 vol. cro^n 
Svo. 6«. or in 5 Parts, It. each. 

The Pentateuch and Book of 

Joshua Critically Examined. By Prof. A. 
KuENEN, of Leyden. Translated from the 
Dutch, and edited with Notes, by the Right 
Rev. J. W. CoLENSo, D.D. Bishop of NaUl. 
Svo. S». 6d. 

The Church and the World: Essays 
on Questions of the Day. By various 
Writers. Edited by Rev. Orby Shiflet, 
M.A. Svo. [^Nearfy ready. 

The Formation of Christendom. 

PartL ByT. W.Alues. Svo. 12*. 

Christendom's Divisions ; a Philo- 
sophical Sketch of the Divisions of the 
Christian Family in East and West. By 
Edmund S. Ffoulkes, formerly Fellow and 
Tutor of Jesus Coll.X)xford. Post Svo. 7s. Od. 

Christendom's Divisions, Fart XL 

Greeks and Latins, being a History of their 
Dissentions and Overtures for Peace down 
to the Reformation. By the same Author. 

[AW/y reatfy. 

The Life of Christ, an Eclectic Gos- 
pel, from the Old and New Testaments, 
arranged on a New Principle, with Analytical 
Tables, &c. By Chables De la Pbyaie, 
M.A. Revised Edition. Svo. 5«. 

The Hidden Wisdom of Christ 

and the Key of Knowledge ; or. History of 
the Apocrypha. By Ebnest De Bunsem. 
2 vols. Svo. 2Ss. 

The Temporal Mission of the 

Holy ^Ghost ; or. Reason and Revelation. 
By the Most Rev. Archbishop Man21ino. 
Second Edition. Crown Svo. S«. Qd, 

Essays on Religion and Litera- 
ture. Edited by the Most Rev. Archbishop 
Manning. Svo. 10*. 6A 

Essays and Reviews. By the Rev. 
W. Temple, D.D. the Rev. R. Williams, 
B.D. the Rev. B. Poytell, M.A. the Rev. 
H. B. Wilson, B.D. C. W. Goodwin, M.A. 
the Rev. M. Pattison, B.D. and the Rev. 
B.JowBTT,M.A. 12th Edition. Fcp.6«. 
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Mbaheim's Ecclesiastical History, i 

MuBDOCK and Soames's TransUtiim and j 
Notes, re-edited by the Bey. W. Stubbs, • 
MJL 8 Yols. 8yo. 458. 

Bishop Jeremy Taylor's Entire I 

Works: With Life by Bishop Hbbbb. 
Bevised and corrected by the BeY. C. P. j 
Eden, 10 vols. £5 5s. . ^ 

FttKdng Thonghts on Beligion. 1 

By the Author of *Amy Herbert.' New j 
Edition. Fcp. 5«. I 

Thoughts for the Holy Week, for 
Young Persons. By the same Author. 
8d E^it on. Fcp. 8vo. 2s, 

JSngbt Iiessons £rom Soriptiire. By the I 
same Author. 2d Edition. 82mo. 8s. 

Self-examination before Conflrmation. , 
By the same Author. d2mo. Is. 6d, ' 

Readings for a Month Preparatory to | 

Confirmation fVom Writers of the Early and | 
English Church. Bythesameu Fcp. 

I 

Headings for EYery Day in Lent, com- , 

piled from the Writings of Bishop Jbbemt ! 
Tatlor. By the same. Fcp. 5s, 

Preparation for the Holy Communion; 
the DeYOtions chiefly from the works of j 
Jsbbkt Taylor. By the same. d2mo. 3s. 

Principles of Education* drawn ! 

from Nature and Revelation, and Applied 
to Female Education in the Upper Classes. ' 
By the same. 2 vols. fcp. 12«. 6d. 

Morning Clouds. Second Edition. ; 
Fcp. 5s. 

The Wife's Manual; or. Prayers, > 

Thoughts, and Songs on Several Occasions I 

of a Matron's Life. By the Bev. W. Cal- \ 

VKRT, M.A. Crown 8vo. 10*. 6d. j 

Spiritual Songs for the Sundays i 

and Holidays throughout the Year. By i 
J. S. B. MoNSBLL, LL.D. Vicar of Egham. 
Fourth Edition. Fcp. 4s, Qd. 

The Beatitudes: Abasement before God: ! 

Sorrow for Sin ; Meekness of Spirit ; Desire ' 

for Holiness; Gentleness; Purity of Heart ; ; 
the Peace-makers; Sufiferings for Christ. 

By the same. 2nd Edition, fcp. 3s. 6dL I 

Iiyra Domestica ; Christian Songs for I 
Domestic Edification. Translated firom the 
Fmdtery and Harp of C. J. P. Spitta, and 
fh)m other sources, by Bicxcard Massie. 
First and Second'Sebies, fcp. 4s, 6<f.each. 



Lyra Sacra; Hymns, Ancient and 
Modem, Odest and Fragments of Sacred 
Poetry. Edited by the Rev. B. W. Sayuji, 
M.A. Third Edition, enlarged. Fcp. 5s. 

Lyra Gtermanica, translated from the 

German by Miss C. Winkwobth. Fibst 
Sebies, Hymns for the Sundays and Chief 
Festivals; Second Sebibs, the Christian 
life. Fcp. 5s. each Series. 

Hymns from Iiyra Ghermanioa, 18mo. U. 

Lyra Eucharistica ; Hymns and 
Verses on the Holy Communion, Ancient 
and Modem ; with other Poems. Edited by 
the Rev. Obby Shipley, M.A. Second 
Edition. Fcp. 7s, Qd. 

Iiyra Messianica; Hymns and Verses on 
the Life of Christ, Ancient and Modem; 
with other Poems. By the same Editor. 
Second Edition, enlarged. Fcp. 7«. 6d 

Iiyra Mystioa ; Hymns and Verses on Sacred 
Subjects, Andent and Modem. By the 
same Editor. Fcp. 7s. 6d, 

The Chorale Book for England ; 

a complete Hymn-Book in accordance with 
the Services and Festivals of the Church of 
England: the Hymns translated by Miss C. 
WiKKWOBTH ; the Junes arranged by Pro£ 
W. S. Bennett and Otto Goldschmidt. 
Fcp. 4to. 12«. 6d 

Congregational Sdition. Fcp. 28. 
The Catholic Doctrine of the 

Atonement; an Historical Inquiry into its 
Development in the Church : with an Intro- 
duction on the Principle of Theological 
Developments. By H N. Oxenham, M.A. 
formerly Scholar of Balliol College, Oxford. 
8vo. 8«. Sd, 

From Sunday to Sunday; an attempt 

to consider familiarly the Weekday Life 
and Labours of a Country Clergyman. By 
B. Gee, M.A. Fcp. 6«. 

First Sundays at Church; or, 

Familiar Conversations on the Morning and 
Evening Services of the Church of England. 
By J. E. Riddle, M.A. Fcp. 2«. 6d: 

The Judgment of Conscience, 
and other Sermons. By Bichabd Whatkly, 
D.D. late Archbishop of Dublin. Crown 
8vo. 4s. Sd. 

Paley's Moral Philosophy, with 
Annotations. By Richard Whately, D.D. 
late Archbishop of Dublin. 8vo. 7s. 
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Travels^ Voyages, <^c. 



OatUne Sketches of the High 

Alps of Dauphind. By T. 6. Bonne y, M.A. 
F.aa. llA.a FeUow of St John's ColL 
Camb. With 13 Plates and a Coloured Map. 
Post 4to. 16«. 

Ice Caves of France and Switzer- 
land ; a narrative of Subterranean Explora- 
tion. By the Rev. G. F. Bbownb, M.A. 
Fellow and Assistant-Tutor of St. Catherine's 
ColL Cambridge, M.A.C. With 11 Woodcuts. 
Square crown 8vo. 12«. 6df. 

Village Life in Switzerland. By 

Sophia D. Dkt.maro. Post 8vo. 9«. Qd. 

How we Spent the Summer; or, 

a Voyage en Zigzag in Switzerland and 
'Tpral with some Members of the Alpinb 
Club. From the Sketch-Book of one of the 
Party. Third Edition, re-drawn. In oblong 
4to. with about 300 Illustrations, 15s, 

Beaten Tracks; or, Pen and Pencil 
Sketches in Italy. By the Authoress of 
« A Voyage en Zigzag.' With 42 Plates, 
containing about 200 Sketches from Draw- 
ings made on the Spot 8vo. 16«. 

Map of the Chain of Mont Blanc, 

fifom an actual Survey in 1863—1864. By 
A. Adams-Reillt, F.R.G.S. M.A.C. Pub- 
lished under the Authority of the Alpine 
Club. In Chromolithography on extra stout 
drawing-paper 28in. x 17in. price 10«. or 
mounted on canvas in a folding case, 12«. 6dL 

Transylvania, its Products and its 
People. By Chablbs Bobxb. With 5 
Maps and 43 Illustrations on Wood and in 
Chromolithography. 8vo. 21«. 

Explorations in South - west 

Afiica, from Walvisch Bay to Lake Ngami 
and the Victoria Falls. By Thomas Bahtbs, 
F.R.G.S. 8vo. with Maps and Illustra- 
tions, 2U, 

Vancouver Island and British 

Columbia ; their History, Resources, and 
Prospecta. By Matthew Macfib, F.R.G.S. 
With Maps and Illustrati<ms. 8vo. 18«. 

History of Discovery in our 
Australasian Colonies, Australia, Tasmania, 
and New Zealand, from the Earliest Date to 
the Present Day. By William Howitt. 
With 3 Maps of the Recent Explorations 
from Official Sources. 2 vols. 8vo. 28s, 



The Capital of the Tycoon; a 

Narrative of a 3 Years' Residence in Japan. 
By Sir Ruthebfobd Alcock, ELC.B. 
2 vols. 8vo. with numerous Illustrations, 42«. 

Last Winter in Borne. By G. B. 

Weld. With Portrait and Engravings on 
Wood. Post 8vo. 14*. 

Autumn Bambles in North 

Africa. By John Ormsby, of the Middle 
Temple. With 16 Illustrations. Post 8vo. 

The Dolomite Mountains. Excur- 
sions through Tyrol, Carinthia, Carniola,and 
FriuU in 1861, 1862, and 1863. By J. 
Gilbert and G. C. Churchill, F.R.G.S. 
With numerous Illustrations. Square crown 
8vo. 21«. 

A Simmier Tour in the Grisons 

and Italian Valleys of the Bemina. By 
Mrs. Henry Freshfield. With 2 Coloured 
Maps and 4 Views. Post 8vo. IQs, QcL 

Alpine Byways ; or, Light Leaves gathered 
in 1859 and 1860. By the same Authoress. 
Post 8vo. with Illustrations, lOt. 6cL 

A Lady's Tour Bound Monte Bosa; 

including Visits to the Italian Valleys. 
With Map and Illustrations. Post 8vo, 145. 

Guide to the Pyrenees, for the use 

of Mountaineers. By Charles Packb. 
With Maps, &c. and Appendix. Fcp. 6«. 

The Alpine Guide. By John Ball, 
M.R.I.A. late President of the Alpine Clubt 
Post 8vo. with Maps and other Illustrations. 
Gmde to the Eastern Alps. [Just ready. 
Guide to the Western Alps, iiKduding 
Mont Blanc, Monte Rosa, Zermalt, &c. 
price 7s. Qd. 

Ghiide to the Oberland and all Switzer- 
land, excepting the Neighbourhood of 
Monte Rosa and the Great St. Bernard; 
with Lombardy and the adjoining portion 
ofTyroL 7s. Qd. 

A Guide to Spain. By H. O'Shba. 

Post 8vo. with Travelling Map, 15s. 

Christopher Columbus; hia Life, 
Voyages, and Discoveries. Revised Edition, 
with 4 Woodcuts. 18mo. 2s, 6d. 

Captain James Cook; bis Life, 

Voyages, and Discoveries. Revised Edition, 
with numerous Woodcuts. ISmo. 2s. Qd. 
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Humboldt's Trayels and Disco- 

yeries in South America. Third Edition, 
with numerooB Woodcnta. ISmo. 2b. BtL 

Mango Park's Life and Trayels 

in Africa, with an Account of hia Death and 
the Suhetance of Later Diacoveriea. Sixth 
Edition, with Woodcnta. 18mo. 2s. 6dL 

Narratiyes of Shipwrecks of the 

Boyal Navy between 1793 and 1857, com- 
piled from Official Documenta in the Ad- 
miralty by W. O. S. GiLLT ; with a Preface 
by W. S. GiLLT, D.D. 8d Edition, fcp. os. 



A Week at the land's End. 

By J. T. BuoHT ; assisted by K H. Rodd, 
B. Q. Couch, and J. Rau^ With Map 
and 96 Woodcuts. Fcp. 6m. 6d. 

Visits to Kemarkable Places: 

Old Halls, Battle-Fields, and Scenes iUus- 
tratiye of Striking Passages in English 
History and Poetry. By Wiluam Hownr. 
2 vols, square crown 8vo. with Wood En- 
gravings, 25*. 

The Htiral Iiife of England. 

By the same Author. With Woodcuts by 
Bewick and Williams. Medium 8vo. 12<. 6d 



Works of 



Atherstone Priory. By L. N. Comtv. , 

2 vols, post 8vo. 2U. 
BUice : a Tale. By the same. Poet 8vo. 9<. 9d. 

Stories and Tales by the Author 

of * Amy Herbert,' uniform Edition, each 
Tale or Story complete in a single volume. 

Amy Herbert, 2a. 6d. I Katharine Ashtok, 

Gertrude, 2s. Sd. | Ss. Qd. 

£arl*s Daughter, i Maroaret Perci- 

2s. 6d. j VAL, 6s. 

EzPBRiEMCE OF Life, Lanbton Parson- 

2s, 6d. AGE, 4«. 6d. 

Clkvb Hall, Bs. 6<2. Ursula, is. 6dL 
Ivors, Bs. 6d 

A Glimpse of the World. By the Author 
of * Amy Herbert' Fcp. 7«. 6d: 

The Six Sisters of the Valleys: 
an Historical Romance. By W. Bramlet- 
MooRE, M. A. Incumbent of Gerrard's Cross, 
Bucks. Third Edition, with 14 Illustrations. 
Crown 8vo. 6s. | 

I 

Icelandic Legends. Collected by \ 
JoN. Arnason. Selected and Translated i 
from the Icelandic by George E. J. Powell ' 
and E. Magnusson. Second Series, 
with Notes and an Introductory E^say on \ 
the Origin and Genius of the Icelandic 
Folk-Lore, and 3 Illustrations on Wood. 
Crown 8vo. 2\s. 

The Warden : a Novel. By Anthont 
Trollope, Crown 8vo. Bs. 6rf. 

Barchester Towers: a Sequel to 'The 
Warden.' By the same Author. Crown 
8vo. 5s, ; 



Fiction. 

The Gladiators : a Tale of Borne and 

Judasa. By G. J. Whyte Melville. 
Crown 8vo. 5s. 

Digby Grand, an Autobiography. By the 
same Author. 1 vol. 5s. 

Kate Coventry* ftn Autobiography. By the 
same. 1 voL 5s. 

G-eneral Bounce, or the Lady and the Lo- 
custs. By the same. 1 vol. 5s. 

Holmbx House, a Talc of Old Northampton- 
shire. 1 voL 5s. 

Good for Nothing, or All Dowu Hill. By 
the same. 1 vol. 6s. 

The Queen's Maries, a Romance of Holy- 
rood. By the same. 1 vol. 6<. 

The Interpreter, a Tale of the AVar. By 
the same Author. 1 voL 5s. 

Tales from Greek Mythology. 

By George W. Cox, M.A. late Scholar 
of Trin.Coll.Oxon. Second Edition. Square 
16mo. Bs. 6d. 

Tales of the Gods and Heroes. By the 
same Author. Second Edition. Fcp. 5*. 

Tales of Thebes and Argos. By the same 
Author. Fcp. 4s. 6d. 

Gallus ; or, Roman Scenes of the Time 
of Augustus : with Notes and Excursuses 
illustrative of the Manners and Customs of 
the Ancient Romans. From the German of 
Prof. Becker. New Edition. [Nearly ready. 

Charicles'; a Tale illustrative of Private 
Life among the Ancient Greeks : with Notes 
and Excursuses. From the German of Prof. 
Becker. New Edition. [iVear/y ready. 
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Poetry and 

Qoethe's Second Faust. Translated 
by John Anstkr, LL.D. M.R.I.A. Begins 
Professor of Civil Law in the University of 
Dublin. Post 8vo. 15«. 

Tasso's Jerusalem Delivered, 

translated into English Verse by Sir J. 
Kingston James, Kt. M.A. 2 vols. fcp. 
vrith Facsimile, 14«. 

Poetical Works of John Edmund 

Reade ; with final Revision and Additions. 
3 vols. fcp. 18«. or each vol. separately, 6f. 

Moore's Poetical Works, Cheapest 

Editions complete in 1 vol. including the 
Autobiographical Prefaces and Author's last 
Notes, which are still copyright. Crown 
8vo. ruby type, with Portrait, 6s. or 
People's Edition, in larger t3rpe, 12«. 6dl 
Moore's Poetical Works, as above. Library 
Edition, medium Svo. with Portrait "and 
Vignette, 14«. or in 10 vols. fcp. S*. 6d. each. 

Moore's Lalla Hookh. d2mo. Plate, 

U. 16mo. Vignette, 2«. 6d. 

Tenniers Bdition of Moore's Iialla 
Rookh, with 68 Wood Engravings from 
Original Drawings and other Illustrations. 
Fcp. 4to. 21s. 

Moore's Irish Melodies. 32mo. 

Portrait, Is. 16mo. Vignette, 2s. 6<f. 

Madise's Sdition of Moore's Irish 
Melodies, with 161 Steel Plates from Original 
Drawings. Super-royal 8vo. 31s. 6rf. 

Madise's Edition of Moore's Irish. 
Melodies, with all the Original Designs (as 
above) reduced by a New Process. Imp. 
16mo. 10s. Qd, 

Southey's Poetical Works, with 

the Author's last Corrections and copyright 
Additions. Library Edition, in 1 vol. 
medium 8vo. with Portrait and Vignette, 
lis. or in 10 vols. fcp. Ss. 6d each. 



The Drama. 

Lays of Ancient Bome ; with Ivrtf 

and the Armada. By the Right Hon. Lord 
Macaulay. 16mo. 4s. 6dL 

Iiord Maoaulay's Lays of Ancient 
Rome. With 90 Illustrations on Wood, 
Original and from the Antique, from 
Drawings by G. Scharf. Fcp. 4to. 21s. 

Poems. By Jean Ingelow. Tenth Edi- 
tion. Fcp. 8vo. 6s. 

Poetical Works of Letitia Eliza- 
beth Landon (L.E.L.) 2 vols. 16mo. 10s. 

Playtime with the Poets : a Selec- 
tion of the best English Poetry for the use 
of Children. By a Lady. Crown Svo. 6s. 

Bowdler's Family Shakspeare, 

cheaper Genuine Edition, complete in 1 vol. 
large type, with 36 Woodcut Illustrations, 
price 14s. or, with the same Illustrations, 
in 6 pocket vols. 3s. 6t/. each. 

Arundines Cami, sive Musarum Can- 
tabrigiensium Lusus Canori. Collegit atque 
edidit H. Dbury, M.A. Editio Sexta, cu- 
ravit H. J. Hodgson, M.A. Crown 8va. 
price 7s. 6<f. 

The niad of Homer Translated 

into Blank Verse. By Ichabod Charles 
Wmoht, M.A. late Fellow of Magdalen 
Coll. Oxon. 2 vols, crown 8vo. 2 Is. 

The niad of Homer in English 

Hexameter Verse. By J. Henry Dart, 
M.A. of Exeter College, Oxford ; Author 
of * The Exile of St. Helena, Newdigate, 
1888.* Square crown 8vo. price 21s. cloth. 

Dante's Divine Comedy, translated 

in English Terza Rima by John Dayman, 
M.A. [With the Italian Text, after 
Brunetti, interpaged.] 8vo. 21s. 



Rural 

Encyclopeedia of Hural Sports ;* 

a Complete Account, Historical, Practical, 
and Descriptive, of Hunting, Shooting, 
Fishing, Racing, &c. By D. P. Blainb. 
With above 600 Woodcuts (20 from Designs 
by JoiiN Leech). 8vo. 42s. 

Notes on RiJle Shooting. By Cap- 
tain Hbaton, Adjutant of the Third Man- 
chester Rifle Volunteer Corps. Fcp. 2s. Qd. 



orts^ <SfC. 

Col. Hawker's Instructions to 

Young Sportsmen in all that relates to Guns 
and Shooting. Revised by the Author's Son. 
Square crown 8vo. with Illustrations. I8s. 

The Bifle, its Theory and Prac- 
tice. By Abthub Walkeb (79th High- 
landers), Staff. Hytheand Fleetwood Schools 
of Musketry. Second Edition. Crown 8vo. 
with 126 Woodcuts, 6s. 
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The Dead Shot,or Sportsman's CJomplete 
Guide ; a Treatise on the Use of the Gun, 
Dog-breaking, Pigeon-shooting, &c. By 
Ma&ksxah. Fcp. with Plates, 5b. 

Hints on Shooting, Fishing, &c. 

both on Sea and Land and in the Fresh 
and Saltwater Lochs of Scotland. By 
G« Idle, Esq. Second Edition. Fcp. 6s. 

The Fly -Fisher's Entomology. 

By Alfred Ronalds. With coloured 
Representations of the Natural and Artifi- 
cial Insect Sixth Edition; with 20 
coloured Plates. 8vo. 14«. 
Hand-book of ATigling : TeaiJiing 

Fly-fishing, Trolling, Bottom- fishing, Sal- 
mon-fishing; with the Natural History ef 
River Fish, and the best modes of Catching 
the . By Ephemera. Fcp. Woodcuts^ 5s. 

The Cricket Field ; or, the History 
and the Science of the Game of Cricket By 
es Pycroft, B Jl. 4th Edition. Fcp. 6«. 

Tlie Cricket Tutor; a Treatise exclusively 
Practical. By the same. 18mo. If. 

Cricketana. By the same Author. With 7 
Portraito of Cricketers. Fcp. 5$, 

Yonatt on the Horse. Revised and 
enlarged by W. Watsow, M.R.C.V.a 8vo. 
with numerous Woodcuts, 12f. 6d. 

TTouatt on the Dog. (By the same Author.) 
8vo. with numerous Woodcuts, 6s, 

The Horse-Trainer's and Sports- 
man's Guide: with Considerations on the 
Duties of Grooms, on Purchasing Blood 
Stock, and on Veterinary Examination. 
By DiQBT CoLLni s. Post 8vo. 6*. 



Blaine's Veterinary Art : a Trea- 
tise on the Anatomy, Physiology, and 
Curative Treatment of the Diseases of the 
Horse, Neat Cattle, and Sheep. Sevcntli 
Edition, revised and enlarged by C Stbkl, 
M.R.C.y.S.L. 8vo. with Plates and Wood- 
cuts, IBs, 

The Horse's Foot, and howto keep 

it Sound. By W. Miles, Esq. SthEditkn, 
with Illustrations. Imp. Svo. 12s. 6dL 

A Plain Treatise on Horse-shoeiiis. B^ 
the same Author. Post 8vo. with Illustra- 
tions, 2s. 6d. 

Stables and Stable Fittings. By the suid. 
Imp. Svo. with 13 Plates, 15s. 

Bemarks on Hones' Teeth, addressed to 

Purchasers. By the same. Post 8vow Is. 6d. 

: On DriU and Mancsuvres of 

Cavalry, combined with Hone ArtiOeiy. 
By Mi^or-Gen. Mickakl W. Smith, CLB. 
Commanding the Poonah Division of the 
I Bombay Army. 8vo. 12s. 6eL 

i The Dog in Health and Disease. 

I By Stonshbnos. With 70 Wood En- 
I gravings. Square crown 8vo. 15a, 

I The Greyhound. By the same Author. 

Revised Edition, with 24 Portraito of Grej- 
I hounds. Square crown 8?o. 81a. 

j 

I The Ox, his Diseasef and their TrMit- 
ment; with an Essay on Partorition in the 
Cow. By J. & DoBsoir, M.R.C.YJa. Grown 
8vo. with ninstrationsy 7s. 6A. 



Commerce^ Navigation, and Mercantile Afiairs. 



A Dictionary, Practical, Theo- 
retical, and Historical, of Commerce and 
Commercial Navigation. By J. R. IfCuL- 
LOCH. 8vo. with Maps and Plans, 50s. 

Practical Guide for British Ship- 
masters to United States Ports. By Pieb- 
KEPONT Edwards, Her Britannic Majesty's 
Vice-Consul at New York. Post 8vo. 8s. W. 

A Manual for Naval Cadets. By 

J. M*Neii. Boyd, late Captain R.N. Third 
Edition \ with 240 Woodcuts, and 11 coloured 
Plates, Post Svo. 12s. 6d: 



The Iiaw of Nations Considered 

as Independent PoHtieal Communities. By 
Tbayebs Twiss, D.CL. Regius Professor 
of Civil Law in the University of Oxford. 
2 vols. 8vo. 30s. or separately. Part L Peace, 
12s. Pakt IL War, 18s. 

A Nautical Dictionary, defining 

the Technical Language relative to the 
Building and Equipment of Sailing Vessels 
and Steamers, &c By Abtrub Touiro. 
Second Edition ; with Plates and 150 Wood- 
cuts. 8vo. 18s. 
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Works of Utility and 
Modem Cookery for Private 

Families, reduced to a System of Easy 
Practice in a Series of carefiillj-tested 
Receipts. By Eliza Acton. Newly re- 
vised and enlarged ; with 8 Plates, Figures, 
and 150 Woodcuts. Fcp. 7«. 6<f. 

The Handbook of Dining ; or. Cor- 
pulency and Leanness scientifically con- 
sidered. By BBiLiiAT-SAVARm, Author of 
'Physiologie du Goiit' Translated by 
L. F. SncpsoN. Revised Edition, with 
Additions. Fq>. 8s. 6(1 

On Food and its Digestion; an 

Introduction to Dietetics. By W. Bbinton, 
MJ>. Physician to St Thomas's Hospital, 
&c. With 48 Woodcuts. Post 8vo. 12*. 

Wine, the Vine, and the Cellar. 

By Thomas G. Shaw. Second Edition, 
revised and enlarged, with Frontispiece and 
31 Illustrations on Wood. 8vo. 16f. 

A Practical Treatise on Brewing ; 

with Formulffi for Public Brewers, and In- 
structions for Private Families. By W. 
Black. Fifth Edition. 8vo. lOx. (xi | 

How to Brew Good Beer: a com- 
plete Guide to the Art of Brewing Ale, 
Bitter Ale, Table Ale, Brown Stout, Porter, 
and Table Beer. By John Pitt. Revised | 
Edition. Fcp. As. 6d, \ 

Short Whist. By Major A. The 
Sixteenth Edition, revised, with an Essay 
on the Theory of the Modem Scientific 
Game by Prof. P. Fcp. 3s. Sd, 

Whist, What to Iioad. By Cam. 
Third Edition. 32mo. Ix. 

Two Hundred Chess Problems, 

composed by F. Hsaley, including the 
Problems to which the Prizes were awarded 
by the Committees of the Era, the Man- 
chester, the Birmingham, and the Bristol 
Chess Problem Tournaments ; accompanied 
by the Solutions. Crown 8vo. with 200 
Diagrams, 5«. 

Hints on Etiquette and the 

Usages of Society ; with a Glance at Bad 
Habits. Revised, with Additions, by a Lady 
of Rakk. Fcp.2s.6<f. 



General Information. 

The Cabinet Lawyer; a Popular 

Digest of the Laws of England, Civil and 
CriminaL 21st Edition, extended by the 
Author ; including the Acts of the Sessions 
1864 and 1866. Fcp. 10«.6rf. 

The Philosophy of Health ; or, an 

Exposition of the Physiological and Sanitary 
Conditions conducive to Human Longevity 
and Happiness. By Southwood Sboth, 
M.D. Eleventh Edition, revised and en- 
larged; with 113 Woodcuts. 8vo. 16«. 

Hints to Mothers on the Manage- 
ment of their Health during the Period of 
Pregnancy and in the Lying-in Room. By 
T. Bull, M.D. Fcp. 5s. 

The Maternal Management of Children 
in Health and Disease. By the same 
Author. Fcp. 5a. 

Ifotes on Hospitals. By Florekoe 
Niohtinoale. Third Edition, enlarged; 
with 13 Plans. Post 4to. 18f. 

The Law relating to Benefit 

Building Societies; with Practical Obser- 
vations on the Act and all the Cases decided 
thereon, also a Form of Rules and Forms of 
Mortgages. By W. Tidd Pratt, Barrister. 
2nd Edition. Fcp. 3«. 6rf. 

C. M. WiUieh's Popular Tables 

for Ascertaining the Value of Lifehold, 
Leasehold, and Church Property, Renewal 
Fines, &c.; the Public Funds; Annual 
Average Price and Interest on Consols from 
1731 to 1861 ; Chemical, Geographical, 
Astronomical, Trigonometrical Tables, &c. 
Post 8vo. 10«. 

Thomson's Tables of Interest, 

at Three, Four, Four and a Half, and Five 
per Cent, from One Pound to Ten Thousand 
and from 1 to 365 Days. 12mo. 3f. 6d 

Mannder'S Treasury of Know- 
ledge and Library of Reference: comprising 
an English Dictionary and Grammar, Uni- 
versal Gazetteer, Classical Dictionary, Chro- 
nology, Law Dictionary, Synopsis of the 
Peerage, useful Tables, &c. Fcp. lOf. 
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General and School Atlases. 



An Atlas of History and Geo- 
graphy, representing the Political State of 
the World at saccessiTe Epochs from the 
commencement of the Christian £ra to the 
Present Time, in a Series of 16 coloared 
Maps. By J. S. Bbkweb, M.A. Third 
Edition, revised, &c. by £. C. Brewer, 
LL.D. Royal 8to. 15f. 

Bishop Butler's Atlas of Modem 

Geography, in a Series of 33 full-coloured 
Maps, accompanied b}' a complete Alpha- 
betical Index. New Edition, corrected and 
enlarged. Royal 8to. 10«. 6d 

Bishop Butler's Atlas of Ancient 

Geography, in a Series of 24 full-coloured 
Maps, accompanied by a complete Accen- 
tuated Index. New Edition, corrected and 
enlarged. Royal 8to. 12«. 



School Atlas of Physical, Poli- 
tical, and Commercial Geography, in 17 
full-coloured Maps, accompanied by de- 
scriptive Letterpress. By E. Hughes 
F.R.A.S. Royal 8vo. 10«. Qd. 

Middle-Class Atlas of Greneral 

Geography, in a Series of 29 full-coloured 
Maps, containing the most recent Terri- 
torial Changes and Discoveries. By Walter 
M*Leod, F.R.G.S. 4to. 6«. 

Physical Atlas of Great Britain 

and Ireland; comprising 80 full-coloured 
Maps, with illustrative Letterpress, forming 
a concise Synopsis of British Physical Geo- 
graphy. By Waltbb M*Lbod, F.R.G.S. 
Fcp. 4to. 7«. M, 



Periodical 1 
The Edinburgh Beview, or Cri- . 

ticai Journal, published Quarterly in Janu- i 
ary, April, July, and October. 8vo. price , 
6«. each No. 

The County Seats of the Noble- : 

men and Gentlemen of Great Britain and ! 
Ireland. Edited by the Rev. F. O. Mobbis, 
B.A. Rector of Nunburnholme. In course 
of publication monthly, with coloured Views, 
in 4to. price 2«. 6dL each Part 



Fraser's Magazine for Town and 

Country, published on the 1st of each 
Month. 8vo. price 2«. 6d each No. 

The Alpine Journal: a Record of 
Mountain Adventure and Scientific Obser- 
vation. By Members of the Alpine Club. 
Edited by H. B. George, M.A. Published 
Quarterly, May 81, Aug. 81, Nov. 30, Feb. 
28. 8vo. price 1«. 6<f. each No. 



Knowledge \ 
The Stepping Stone to Knowledge: 

Containing upwards of 700 Questions and 
Answers on Miscellaneous Subjects, adapted 
to the capacity of Infant Minds. By a 
Mother. 18mo. price 1«. 

The Stepping Stone to Gheography: 
Containmg several Hundred Questions and 
Answers on Geographical Subjects. 18mo. 1«. 

The Stepping Stone to English History : 
Containing several Hundred Questions and 
Answers on the History of England. It. 

The Stepping Stone to Bible Know- 
ledge: Containing several Hundred Ques- 
tions and Answers on the Old and New 
Testaments. 18mo. 1«. 

The Stepping Stone to Biography: 
Containing several Hundred Questions and 
Answers on the Lives of Eminent Men and 
Women. 18mo. I9. 



or the Young. 

' Second Series of the Stepping 

Stone to Knowledge: containing upwards 
of Eight Hundred Questions and Answers 
on Miscellaneous Subjects not contained iu 
the First Series. 18mo. 1«. 

I The Stepping Stone to French Fronun- 
I elation and Conversation : Containing seve- 
I ral Hundred Questions and Answers. By 
I Mr. P. Sadler. 18mo. U. 

I 

The Stepping Stone to English Gram- 
mar : containing several Hundred Questions 
and Answers on English Grammar. By 
Mr. P. Sadler. 18mo. la. 

The Stepping Stone to Natural History : 
Ybrtkbrate or Backboned Animals. 
Past I. Mammalia ; Part II. Birds, Bep- 
tiletf luAet, 18mo. Is. each Part 
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EX. 



Absott on Sight aud Touch 6 

Moflem t:oDkery 19 

AttQocn'a lifisiJenre in jH[9flTj. 15 

AUii RiOQl^onuatiQiiofCJirj & ti Aui ty 13 

i^^0i^CTtw) 15 

Ar#liHii*i MsBDsl of the Met&lLoEtti 8 

Arago's l^^nLT-niphiPR of Srif ntllic Men 4 

i'.i, ■ '-iv .VhlrOiiu;]! y 7 

Arnold*? M&uual ot Hugli^h Litefature, ... 5 

Abnott's Elements of Pbysics 7 

Arundines Cami 17 

Ath^rKtone Priory 16 

A rjtunin Holidays of a Country Parson .... 6 

Ay re's Treasury of Bible Knowledge 13 

Bacon's Essays, by Whately 4 

XJffruiid Leltcr^j by ^PEDDING.... 3 

Wortft 4 

Bain on the Kmotions ana Will 7 

on the SettEf a and lute] lect 7 

on the Stndy of Character 7 

BAIHttA^A Explorations in S.W Africa .... 15 

BAKL'ft Gaide to Ihe Central Alps 15 

0^i4e ty tto Weitem Al|n 15 

B&ibtAftfrl 1:^11^ fr«Ker^iii ii 

BATi^on'i BttAli lUtli^ 13 

B;a(^ Trac^fs 15 

Bsckah's Ckarictcr «ad GaUut 16 

BsiTHOTMi** Lcttcrt 3 

Berry's JonniaTi 3 

Black's Treatise on Brewing 19 

BLAt;KLBV pnd Frii^dX'ANPBR's German 

vad Eaj^Hch Uictifln«Tj 5 

BLAI^[S^«^nl»jkSpWti*rVi 17 

VfltertMryArt. 18 

Blight's Week at the Lantl^s End 16 

Boasb's E^H^y LIU IlQinaii Nature 6 

FbiiOBOijUy of Nature 6 

^^ftv^B TnnsrlmtiA ^ - . , 15 

BoifKBT^'sAlpt cf Dupbitt^ 15 

Bdotii^s t'pif^ramii ^ 6 

Bouit^H (jn ^t:.ri'.vt VvoyieWf^r 12 

BouBNB'sGatecliismof t|ieBt«aEa Eogfne,. 12 

HftMlbiokafBMMlSllflil* ... 13 

Tirtilfv^mi ffi^ BtMin EngHse. ... 13 

Bowdler^s Family Sii A KGriiARci. ....... 17 

BoYi>'3 MaiitjaHor Niunl CiultJtH 18 

Brau LEY-MooRK'ei^^ix StEterii of ih£ Valleys 16 
Brandb's Dictionary of Science, Li temt ore, 

and Art ..9 

BBATf ** (C) Bduation of the In gi 7 

J— -FhiU»apby of Necesilty. 7 

BBWBR^i AHm of History and Geography 20 

Bbintom on Food and DijreatLoti .^^^mM^jn* 19 

Bbistow*! Glossary of Mineralogy 8 

BRaDiit'a Comititvtiiniil HiUaririL 



Brodik's (Sir C. B.) Works 10 

Autobiography 10 

Browne's Ice Caves of France and Switzer- 
land 15 

Exposition 39 Articles 13 

T^tlteQch 1 

Buckle's History of Civil[7.ut]on 3 

Bull's JlinLato xMoll.tirs, , 19 

M aternal Man six eiu c n t of Children. . 19 

BaKsE?r'^s Ancient l^gypt 3 

HUNftBN on ApOCrypUn IS 

Ht; HKc's Viciuitudes of Fa mil tea 4 

Burton's Cliriatian Church S 

Butler's Atlas of Ancieut Gtography .... 3(1 
Modern Geography 20 

Cab] net Lawyer. 19 

Calyert^s Wife's 14 

Cii ri] L mi er at Ho me. 6 

Cat? ar.[l Tarlie'^ Horal Emblems II 

C Jlio rale Book for -Engianft 14 

C u 14 ' £i Livef fSW Plutarch 3 

Coi^Ls-ao (Biibcipjffni Pentateuch and Book 

0fJo»hua. IS 

C L L 1 :4 b's H ot»e Tralner's^G u id e IS 

Cotu M H ca's Voyajti, 15 

Commonplace Philosopher in Town and 

Country 6 

Coninoton's Handbook of Chemical Ana- 
lysis 9 

Contanseau's Two French and English 

PLction^rivs 5 

CoNVB£AHEftiidttQ^iri^^iiikM%Wtf 

«f at. Paul 13 

CooK^i Vef>g«a 15 

CoFUHB^t Dictioiuiry of Practical Medicine 10 

Cox ' » Tales of th e G teat Feral an Wm 3 

Tales feoin. Greek JMythoto^^ 16 

Tales of the Gods mm! H^ r ^ n, 16 

— — T«]e*orTll«lM««tidAlXf» 16 

Cresy^s Bncyclopttdli of Ctfft Kili^tt«alBf 11 

Critical Essays of a Cou^tryP^soD 6 

Cro^e^^b His.toi'y of France. 8 

CussANs's Grammar of Heraldry 11 

Dart's Iliad of Homer 17 

D'AuBioiii-'s History Of tteiiAunMlioQ in 
ihetiineof Caltjn .... 3 

Dayman's Uante^a Bivina Cotnmcdia .... 17 

DeadSbot {The)t by MAKKa^tAN .......... 18 

Ue LA Rite's Treatise on Electri^Uy S 

Db LMABj^* ViHagc Life in f^nUmmMU" 1^ 

Db t^A Pkymk^s UftofQukt IS 

De MoitoAN on Matter «>d%ltii 

Db TocQU lb VI LLE^v Democracy iu America 8 

i DoBBON on the Ox 18 
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SEW WORKS 



DuvcAV amd M illakd on CbMsificatkMi, 

ice. of the Idkrttc 10 

Dtbe's City of Rome S 

■dialMDYb KcTi«ir (The) SO 

Sbiwakm's SUpBiastcr's Guide 18 

BlMKnU of BoUny 8 

■nice, a Tale 16 

Blucott's Broad and Narrow Way IS 

— CoBunentary OB Epbesiaiis .... 13 

Deftiny of the Creature. 13 

Lectwea OB Life of Christ IS 

CoMi B t a i J OB OalatiaBa .... IS 

Paaloral Bpirt. IS 

— — — — ^— — PbilippiaBa,ftc. 13 

— — — — — ThcaaahmiaBa IS 

■Maya aad Beriewt 13 

OB BdigiOB aad Literatoie, edited hy 

Mamwiuq IS 

FAimBAiBH'a ApplicatioB of Cast aad 

Wroof^ht IroB to BuiWa^ • 11 

— — IflfOTBiatioB for BBgiueera • • 1 1 

Treatiae OB MilU ft Minwork 11 

FAimBAiBH OB Itob Ship BaildiB^ 11 

Fabbab's Chapters on Langiia«^e 5 

FvouLKEs's Christendom's Divisions 13 

Fkaaer's Mafaxine 20 

FBsaBriBLD's Alpine Byways 15 

Toor in the Orisons 15 

FmouDB's History of England. 1 

OABEATr'aManrela and Mysteries onnstinct 8 

Obb's Sunday to Sunday 14 

Gii^BBTaad Churchill's Doknnite Moun- 
tains 15 

Oillt's Shipwrecks of the Navy 16 

Oobthb's Second Faust, by Aaster 17 

Ooodbtb's Elements of Mechanism 11 

Ooblb's QuestkmsoB Bbowwb's Exposition 

ofthe 39 Articles 13 

Gbaht*8 Ethics of Aristotle 4 

GraTer Thoughts of a Country Parson 6 

Gbat's Anatomy • 10 

GBBBMB'a Corals and Sea Jellies 8 

I. Sponges and Animalcniae 8 

Gbotb on Correlation of Physical Forces . . 8 

GwiLv's EncyclopBdia of Architecture .... 11 

Handboolc of Angling, by Ephbmbra 18 

Habb on Election of Representatives 5 

Habtwi0*s Harmonies of Nature ^8 

Sea and its Living Wonders. ... 8 

. ' Tropical World 8 

Hauohton's Manual of Geology 8 

Hawker's Instructions to Young Sports- 
men 17 

Hbatom's Notes on Rifle Shooting 17 

Hralbt's Chess Problems 19 

Hblps's Spanish Conquest in America .... 2 

H BRSOH el's Eisays from Reviews 9 

• Outlines of Astronomy 7 

Hbwitt on the Diseases of Women 9 

Hints on Etiquette 19 

Hono80N*8 Time and Space 7 

Holland's Essays on Scientific Subjects . . 9 



HoiJiBS*a System of Surgery 9 

HooKBB and WALBBB-ABBorr'a British 

Flora 8 

■■ HoBBB'alBtrodoctiontotiieScnpturea.... 13 
Com p en di um of the Scriptures .. IS 

< Hobslbt's Maaual of Poisous 9 

HosKTHs's Tatpa IJ 

How we Spent the Summer 15 

Howitt's Australian Discovery 15 

Rural Life of BnglaBd 16 

Visits to Remarkable Placea .... 16 

HowsoH's Hulsean Lectures on St. PBbL... IS 

HuGHBS's (B.) Geographical Atlas 90 

: (W.) Geography of Brttiah His- 
tory and Manual of Geography- 7 

Hotxah's History of Modem Maaic S 

; Transition Musical LectBTea 3 

! Humboldt's Travels iBSoBthABserica.... 16 

HuMPHBrra'SeBtinMntsof Shakspcsre.... 11 

. HuTTOx's Studies in Parliament 6 

; Hynma from Zyra G n si— i ta . 14 



-; iHOBLOw'a Poems 17 

j Icdandic Legends, Sbcohd SBBiBa..". 16 

Idlb's Hints on Shooting 18 



Jameson's Legends of the Saints and Mar- 
tyrs 11 

, Legends of the Madonna 11 

[ — ^ Legends ofthe Monastic Orders II 

Jameson and Eastlakb's History of Our 

Lord 11 

! Johns's Home Walks and Holiday Rambles 8 

Johnson's Patentee's Manual IS 

, Practical Draughtsman IS 

' Johnston's Gazetteer, or General Geo- 
graphical Dictionary 7 

; JoNBs's Christianity and Common Sense .. 7 

I 

Kalisch's Commentary on the Bible*. 5 

Hebrew Grammar 5 

I Kbstetbn's Domestic Medicine 10 

! KiRBT and Spen OS's Entomology 8 

I KUENEN on Pentateuch and Joshua. 18 



Lady's Tour round Monte Rosa 15 

Landon's (L. E. L.) Poetical Worka 17 

Latham's English Dictionary 5 

Lbckt's History of Ratiooalism S 

Leisure Hours in Town 6 

Lewbs's Biographical History of Fhiloaophy a 

Lbwin's Fasti Sacri IS 

Lewis on Early Roman History 4 

• on Irish Disturbances 4 

on Observation and Reas onin g in 

Politics 4 

on Political Terms 4 

Lewis's Essays on Administrations 4 

Fables of Babbius 4 

LiDDELLaBdScoTT'sGreek-BngliahLeadoon 6 

Abridged ditto 5 

Life of Man Symbolised 10 

LiNDLET and Moore's Treasury of Botany 8 



NEW WORKS ruBUSHSD 



2d 



Longman's Lectures on History of £ngUnd I 

Loudon's Encyclopaedia of Agriculture .... 13 

— Gardening .... 12 

Plants 9 

Trees and Shrubs 9 

;Cottage, Farm, and Villa Architecture 12 

Lowndes's Engineer's Handbook 11 

Lyra I>omestica 14 

Eucharistica 14 

— - Germanica 10, 14 

Messianica 14 

Myatica 14 

Sacra 14 



Macaulat's (Lord) Essays 2 

History of England 1 

Lays of Ancient Rome 17 

Miscellaneous Writings 6 

Speeches 5 

^ Works 1 

Macdouoall's Theory of War 12 

Marshhan's Life of Havelock 3 

McLbod^b Middle-Class Atlas of General 

Geography 20 

Physical Atlas of Great Britain 

and Ireland 20 

McCuLLOCH 's Dictionary of Commerce. ... 18 

Geographical Dictionary .... 7 

Macfib's Vancouver Island 15 

Maguibb's Life of Father Mathew S 

Rome and its Rulers S 

Maling's Indoor Gardener 9 

Manning on Holy Ghost 13 

Massby's History of England 1 

M assingbbrd's History of the Reformation S 

Maundbb's Biographical Treasury 4 

Geographical Treasury 7 

Historical Treasury 2 

Scientific and Literary Treasury ; 9 

Treasury of Knowledge 19 

— — Treasury of Natural History . . 8 

Mauby's Physical Geography 7 

May's Constitutional History of England . . 1 

Mbltillb's Digby Grand 16 

General Bounce 16 

Gladiators 16 

Good for Nothing 16 

Holmby House 16 

, Interpreter 16 

Kate Coventry 16 

Queen's Maries 16 



Mendelssohn's Letters 8 

M bnzibs' Windsor Great Park 12 

Mebivalb's (H.) Historical Studies I 

(C.) Fall of the Roman Republic 2 

— Romans under the Empire S 



Boyle Lectures 2 

M I lbs on Horse's Foot and Horse Shoeing . 18 

on Horses' Teeth and Stables 18 

Mill en Liberty * 

on Repreisentative Government i 

on Utilitarianism* 4 

Mill's Dissertations and Discussions 4 

Political Economy 4 

. System of Logic 4 

Hamilton's Philosophy 4 



Ml lleb's Elements of Chemistry 9 

Monsbll's Spiritual Songs 14 

Beatitudes 14 

Montoombby on Pregnancy 9 

Moorb's Irish Melodies 11, 17 

LallaRookh IT 

Journal and Correspondence .... S 

Poetical Works IT 

Mobell's Elements of Psychology € 

Mental Philosophy. € 

Morning Clouds 14 

Morris's County Seats *.. 20 

MosHBiM's Ecclesiastical History 14 

Mozart's Letters S 

MttLLBB's (Max) Lectures on the Science of 

Language S 

(K. O.) Literature of Ancient 

Greece s 

MuRCHisoN on Continued Fevers. 19 

Mubb's Language and Literature of Greece 9 



New Testament illustrated with Wood B»- 

gravings from the Old Mastera 10 

Newman's History of his Religious Opiaioika S 

Niohtinoalb's Notes on Hospttela 19 



Odling's Animal Chemistry 

Course of Practical Chemistry. ... 9 

Manual of Chemistry 9 

Orm shy's Rambles in Algeria and Ttanis .. IS 

O'Shba's Guide to Spain 15 

Owbn's Comparative Anatomy and Physio- 
logy of Vertebrate Animals 8 

Oxen HAM on Atonement 14 



Packb's Guide to the P renees IS 

Pa obt's Lectures on ^rgical Pathology .. 10 

Park's Life and Travels 16 

Pbrbi ra's Elements of Materia Medica .... 10 

Manual of Materia Medica. 10 

Perkins's Tuscan Sculptors 11 

Ph illi ps's Guide to Geology 8 

Introduction to Mineralogy. ... 8 

Pibssb's Art of Perfumery 12 

Chemical, Natural, and .Physical Magic 12 

Pitt on Brewing 19 

Playtime with the Poets 17 

Practical Mechanic's Journal 11 

Pratt's Law of Building Societies 19 

Pbbscott's Scripture Difficulties IS 

Proctor's Saturn 7 

Pycroft's Course of English Reading .... S 

Cricket Field 18 

Cricket Tutor 18 

— — Cricketana 18 



Rbadb's Poetical Works IT 

Recreations of a Country Parson 6 

Rbilly's Map of Mont Blanc 15 

Riddle's First Sundays at Church 14 

RiVBRS's Rose Amateur's Guide 9 



NEW WORKS PUBUSHBD by LONGMANS aitd CO. 




BM^u'a CorreiponflencE of Greyson 6 

of Fiitb. S 

Vtf '^" or ditto ^ 

11 Biitiiri rrani ihe^Bdinburgh Reviev^ 6 

, » . fl i l>w» i i» « 

jyj^i-g TflWilwm of English Words and 

Ftiruei * 

Ro N A L P s ' s 1 1 Fifili e a EntomologrV 18 

lowToK-a l>Bt«itcr,„ * 

RussBLL on Government and Constitution . 1 

8aicdar8*s Justinian's Institutes 4 

Scott's Handbook of Volumetrical Analysis 9 

8C110PE on Volcanos 7 

BEMiom'a Historical and Philosophical 

]{§f|iyg ^ 

Sbwbll'b Amy Herbert 16 

^Qcve Hdll ^« 

_ -Eiri's Diugliter.,.*-. 16 

. — EaptTtoOM trfl-ift ^® 

OllTl iili ^ *hikm»U*^ 16 

^^^^^mm^^m^'mm i6 

■ oi the Earif Church 3 

IVOfa 16 

-KbllM«l«ftAshton 16 

, 16 

KMciri] 16 

t £nsQini from Scriptnre,... 14 

^ Hittiii. Tboujj b 1 5 a II Rf] i io II , . . . 14 

i^i I ■ fnr rpimnnnif^ni 14 

M_ Rri^i "gT *"* '^>"Hffte*ttom 14 

-Rcartiiifra for Lent- 14 

^ ^EjuiiiiiDiviion for (.'oiifirmtiticni 14 

-StotieaandTalea 16 

" r the Holy Week 14 

-UMH 16 

Mkl^ Worte on Wine 19 

r'fl Element 9 of Logic 4 

t Church iind lli'i World 13 

19 

nmiw^^smn^Bmopi 3 

Si KTBtt lira's <AmrluJ Life, by Wink- 
worth 3 

8liiPSoti'fi H^ndbdQli £}FT>inmg 19 

Smith's (So UTH VI' ood) riill^ophyoft^Ml 19 

(J.) Fauri Voyage and QHI^iAikt: 13 

lQ4lV«ils^lI«UMid]|iEf Vft^-i*** 3 

(iijnwt|J|«^«rtltfil»**,.l 3 

Mlie^anMiH Wonts .. 6 

Moral Pki Sofophj- .. 6 

Wit and Wisdom 6 

Smith on Cavalry Prill and Manoeuvres. ... 18 

Southey's (Doctor) 5 

Po«tkat Works 17 

Stan LMV*s]lifeJttr?ofBrifi&Ii Birds 8 

Stbbbing's Analysis of Mill's Logic 5 

Stephen's Essays in Ecclesiastical Bio- 
graphy 4 

Lectures on History of France 2 

Stepping-stone (The) to Knowledge, &c. .. 20 

Stirling's Secret of Hegel 6 

Stonehengb on the Dog 18 

. on the Gre\ hound 18 



Strange on Sea Air 10 

Restoration of Health ^10 

TiaiilfliiiiiltiirirlAVBs 17 

^M^Tmafm tferemy) Workt, edited by Bdeit 14 

ItaMtterti Ceylon 8 

NmtuTBl History of Ceylon .... 8 

Th I rlwa Uittory of G reece . ..... 2 

Thomson's (Archbtibop) Lawi of Thongbt 4 

f J - ) Tablet o f I n terest 19 

< 'i>TiR[}ectii£, by fi BBKTr. 10 

ToDD'ft C) clop«dLs of Anatomy ajid Phyaio- 

^ 10 

L- -^i->r,aiti ItoWHAtr't Anatomy and Phy- 

lislftf ttTMan 10 

^KHny&OTI^' Barcbf'.-^tt'r Tu aci^ 16 

Warden 16 

PTiftvi^ltew^flfallMf 18 

"ttm^k^^t iMto^ <a Heat 8 

U Rs'fl UictioFiary of Manufactures, and 

Mines U 

Van Der Hoevbn's Handbook of Zoology 8 
Vauohan's (R.) Revolutions in English 

History 1 

(R. A.) Ho«ri with the Mystics 7 

Way to Rest , 7 

Walker on the Rifle 17 

Watsok*b Pripdplst and PrBi:tEc« of Physic 10 

Watts's Btctlonary of ChemUtry. , ... . . 9 

Wi>B*g Objects for Common I'l fei^OgW .. 7 

Wbmtech ?>i WTtuiNsoM'aOimfetti&ilMil IS 

Weld's Last Wlfttff in BflSM*^ 15 

WBLL[NeTOK>» by Brialmont and 

Clbiq 3 

' by Glbio 3 

West on Children'i Diattsefl 9 

Whatbly's English Synonymes 4 

Logic 4 

Remains 4 

Rhetoric 4 

Sermons 14 

FaLey'a Moral Phylosophy .... 14 

Whewell's ^ Inductive Sci- 
ences * 

gdentiflc Ideas 2 

Whist, what to koil, by Cam 19 

White and EiDi>L£'f tAtin-Eugli^h Dic- 
tionaries 5 

Wilberforce (W.) Recollections of, by 

Harford S 

Willi cn'B Pfi]mlfir Tnbles 19 

WiLBO\'^& tSryoIosin Uritannicn 9 

Wtn ^ Oiar V. . , 3 

W00i)^*s f lomcfl without Hunds 8 

WoopwABP^fr lliitorical and Chronological 

Enociopicflia 3 

Wright's Homer'a Iliad 17 

Yonoe's English.Greek Lexicon 5 

Abridged ditto 5 

Young's Nautical Dictionary 18 

You ATT on the Dog 18 

on the Horse ' 18 
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